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WHY WE CHOSE COMMODORE 


With so many Microcomputers on the market, the choice was as difficult tor us as it is for you. 
We wanted a machine with versatility, yet capable of specialization for individual needs and 
affordable. 

This is what we found;— 


THE PET 

A very versatile Persona! Computer with 8K bytes of memory that can he easily updated to 40K. 
ideal for education, hobbyists, Small business applications, etc. This compact machine, like its 
bigger brothers, can be carried and used anywhere, ft operates on ordinary 240V power and is 
easily interfaced to o variety of other equipment. The software is written in BASIC, an easy to 
learn and simple fo program language. A large selection of software is readily available. The 
machine itself, has a TV screen, calculator type keyboard and integral cassette unit. The PET 
requires next to no servicing yet the design is remarkably Simple to facilitate any repairs. 

THE CBM 

A choice of two machines, either WK or 32 K, again with easily upgraded memory. Both have a 
typewriter keyboard, 1000 character TV screen, can be attached to an external cassette unit or, 
for a fuff business system, a dual drive floppy disk and printer. The CBM is ideal for business 
applications. Software readily available includes a Generat/Debtors/Creditors Ledgers Package, a 
Word Processor Package with capabilities usually onty found on more expensive systems, 
inventory. Stock Control, Job Costing and many more are now under development Again , the 
CBM can be interfaced to other equipment and is simply designed to facilitate servicing. 

BUT it is impossible to tell die full story in this smalt space. Now to our next point. 


ABOUT US 


We are professional Microcomputer Systems Designers specializing in the Commodore Product 
range. Our technical expertise consists of more than 10 years DP experience at high levels on 
mainframes, minis and micros. We can design and program systems to your personal requirements 
and offer you full hardware support. Should you want continuous stationery, cassettes, floppy 
disks, we can supply them. Like our product, wg are a versatile team, eager to assist you in any 
way we can, 

WHERE ARE WE? 

Due to increased business, we have 
moved to larger premises at;— 

4th Floor, 

5f>l Bourke Street, 

Melbourne, 3QUO. 

(Next to AMP Building} 

TELEPHONE; 614 1433, 614 1651 

B.S. IVUCROCOMP FOR 
* SOFTWARE 



* HARDWARE 

* SERVICE 

* SUPPLIES 
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Michael James. 
David He bd itch. 
Sheridan Vi i Hums, 
Dr Adrian Stokes. 
Dr Stephen Casicll 


The advent of coiii|Hiti'rr in the DMO's evoked awe and curiosity, 
in much the same manner as H.G. Hells' lake had done forty-five 
years previously. During their subsequent development. computers 
were con lined to staid oecu pa lions in defence departments, 
university laboratories and large corporations. Research into the 
broader applications of computers was not encouraged. And 
understandably so. for the prod net ion price plunge in the 70's was 
as unforeseen as the invention of the silicon chip. 

Today, computers no longer require a team of whitc-coai, 
spectacled professors to supervise their operations the 
microcomputer has entered the home. The new genera lion oi 
"lion-prolessioimr users lias introduced computers into many 
areas. We sec the expanding use of microcomputers assisting in 
education, medicine and small businesses. Applications in 
dedicated functions, such as the heart of security systems and 
traffic signal control, are also Increasing and diversilying. 

Vet.despite this revolution in hardware. software has riot enjoyed 
such impressive development there is frequently a short age of 
the quality Software required in these new fields. 

Perhaps the most exciting aspect of the widening use of 
microcomputers is the possibility of reducing this deficiency. The 
number of computers now being used by interested amateurs ami 
people of unrelated disciplines will lead to radical approac hes in 
the development of software. Already there are movements in ihis 
direction, in the legal and educational sphere-* lor example. 
Australians should recognize the potenlul for innovative volt wan* 
and strive to olablish an international repuiaiion m this field. 
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from (It in ns Manager 

Marie Pitotta 
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Prod Met inn Manager 
Michael Thomas 
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Pam Typesetting 


Printed by 

Niim invading I ’re vs, 
Victoria. 


An Invitation 

You are out Ihere doing interesting tilings, developing new 
soil ware and hardware devices, setting up clubs and societies 
perhaps even getting concerned about the likely implications of 
the coming technological revolution. Where better to broadcast 
and share tile wealth of your knowledge, ideas and experience 
than in (lie pages of Australia's first microcomputer journal'-’ 

If you are concerned about style of presentation read our 
‘guidelines for contribu ions', if you arc unsure a bum content 
there are very few restrictions. Obviously , though, an unusual 
contribution lias more chance of being published than, say. 
a program lor ‘Mastermind*. 

We'd be particularly interested to hear from people who love 
installed a business computer in I heir own business, from people 
who have hooked-up something unusual perhaps I h rough an 
analog interlace, from people who wish to ‘soapbox* their views 
and from people still at school or University Also, if you waul 
to tell us something but prefer not to go into print fine nisi 
write m anyway because we’d love lo hear your views, good or 
bad. Remember, this is very much \ attr mugu/inc and its future 
direction should, and will, reflect the views and desires of its 
readership. 

We look forward to hearing from you. 

Tfu ! dttors 
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Analog Input 
for Pet 

Edible Electronics announces 
ihc Australian release of the 
AIM 16 I, a 16 channel analog 
io dismal converter designed 
10 work with most micro- 
compuiert, The AIM E6l 
forms die heart of the DAM 
Systems* designed to produce 
low cost me asure men! and 
control input/output modules 
for small computers. The 
modules a re capable of digital 
input selling, analog tnpui 
sensing, digital output conirul, 
and an dog output control. 

The AIM 16 j is connected 
to the host computet through 
the computer's o bil input 
and B bit output porlir 

Presently she AIM 161 can 
only He interfaced to the Pet, 
although similar instruments 
will loon be available for 
other microcomputers, 

tails from Edible 
Electronics, PQ Box 1053, 
MortJi Richmond, Victoria* 

312L Telephone: 

( 03 ) 4 ] sim. 

1930 Home 

Computer 

Show 

This month sees the fourth 
1 lome Computet Show in 
Australia, being held at the 
Wfislco Pavilion, Sydney 
Showgrounds on Wav 17- 
25 . 

The success of the tluec 
previous Shows, one in 
Sydney and iwain Mel¬ 
bourne, amply demons irate 
the growing interest in 
microcomputers here in 
Australia. 

The incieasingnumber 
of small businesses and 
schools employing micro 
computers suggest thal 
this years Sydney ami 
Melbourne Shows will be 
well attended. According 
to lire newly appointed 
1980 1 tome Computer 
Show director, John 
Kennedy. “The I9B01 Ionic 
Computer Shows apart from 
re Ike Ling die current status 
of microcomputer equip¬ 
ment and ICclii] ill ygy will 
also offer j Valuable insidil 
into future directions. Tne 
1980 Show will coincide 
with tire expansion of the 
educational market as 
secondary and tertiary in¬ 
stitutions plan their immed¬ 
iate purchases of equipment. 
We will also rccogn tie that 
the microcomputer area is 
a stepping slonc for many 


young people preparing for 
careers as computer pro 
fessfonab." 

(■or further inforamllon 
lease contact John Kennedy, 
'3 Little Collins Street, 
Melbourne, 3000, telephone 
f03) 61 1577: or Carol 
Dugan, 39 Mirriboofcft Street, 
BilaoliPlateau.N SW 2]Q7 P 
telephone (02)'91S 8174. 


Sinclair 

Surprise 

Cheapie 


Clive Sinclair, lire Inventor of 
(lie pocket television ("fur 
deep pockets”, its Electronics 
Week iy once commented) has. 
done it at last, 

Exactly whal he has done 
is to produce :i personal 
micro with keyboard and TV 
interface and BASIC for 
under $ 160 in kit form, and I 
For one don't know- how. 

I ts only apparent drawback is 
die fact dial it uses a touch 
sensitive keyboard. This is 
great for preventing spilled 
coffee or Deer From galling 
in in lire switches and no 
doubt it keeps costs down 
that little hit escra, bul it 
does make touch typing 
impossible;that requires lire 
operator Co keep lire finger¬ 
tips on eight of die keys all 
the lime. 

Apart from that quibble, 
it's obviously mm-standard in 
terms of gelling programs off 
other people's cassettes. 
-Sinclair has hinted that his 
HAS 1C is grealty compressed 
and uses a quarter of lire 
memory that a Competing 
BASIC would use both for 


itself and for programs that 
run under it, T his saves 
money, hut since nobody else 
has done it, their programs 
will need to he retayed and 
slightly modified to run on 
the Sinclair machine. 

Don't expect to see the 
machine here for quire a while, 
Presently (he manuficlurcrs 
art having difficulty meeting 
demand with thousands of 
orders already placed, When 
it does arrive, however, [ 
expect it ro retail for 
around S300 fully assembled. 


New Tele¬ 
ray Terminal 

Anderson Digital Equipment 
has just released ihc latest 
Ttleiay Terminal, call**! 
"Tire Model I 2 I " Unlike 
previous models, the 
designers have given more 
Cunsidcration to the 
appearance of iliis new 
terminal. 

It Ians a 48 line (3840 
character) display memory 
with a 24 line rolling 
display window. Its7500 
character funciion memory 
can be shared by up tu 32 
programmable function 
keys. Text, forms or control 
sequences can lw stored in 
dlls memory, ‘Hit term in at 
is able to “PARK"excess 
lines (up lo 90) in the 
function memory for hiler 
pc ocessing, should more 
than 48 lines ofediling 
workspace be needed. 

The Model 12T is a 
smart tc mil mil including 
the following editing, 
features: insert/dcletc: ;i 


Aft/:, j new Tdrray terminal. 



line/ character plus V dim. 
blink Inverse-video and 
underline, which can be 
programmed m any combin¬ 
ed Ion. EI also lias a see u re 
feature should ii be necessary 
10 enter unseen data such as" 
TPass-Word" swi tellable 
baud races (50= 9ftOO) block/ 
character made and full 
duplex options are provided 
as standard, 

By using the function 
memory, forms can be 
designed and scored, chen 
dumped 10 disc for future 
retrieval via the 2120 Tele- 
disk, 

lire unit pnee is ck pec led 
to be app ms i mu tely S1995. 
Currently delivery is L Xl 
days from order, bul A,D,E, 
expect ica h,iwj stock of 
ibese terminals by August. 

Further decalls from 
Anderson Digital I qnipmenE 

Ihv I ul, Ihc Bos 322, Mu. 

Waverley. 3149(543 20771 
or J M D Box 294, Rydc, 2115 
(SOB 1444), 

National 

Power 

Down 

The American chip maker 
National Semiconductor has 
been tackling ttne of che 
most Irri idling problems; of 
micrtKomouters ihc fact 
dial they burn up a lot of 
power 

A six transistor radio can 
run for days off a small 
nlne-vulc hattery. A 7000 
transistor Molar* da fiSQO 
doesn't use proportionally 
more, but a system using ii 
plus a manageable amount 
of memory, plus a useful 
amount of amplifying 
circuitry (to make sure 
I hat clie words ii wants to 
print will reueh lire 
printer) will kill lhat 
battery In un hour. 

National Semiconductor 
reckons that the people who 
have tackled this problem in 
the past have got n all wrong; 
instead it hm produced the 
new NSC NOO micro, Noe 
lust a new computer, but a 
brand new chip. 

What makes tire NSC BOO 
important is that it s not 
in Tact a brand new chip at 
all. It's a copy of 11 nrel"s 
8085* plus a copy of 
/Nog's /,80 mwo ol tlu 1 
most commonly used chips 
in lire micro business. El wail 
run any software writ Ecu 
for those micros, without 
change. But U uses 4% of 
die power. 

Eli the past, the onty way 
to gel a computer lo he this 
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j miMfly in Its use ol 
electricity, was to build ll on 
a special chip m til 1 wo 
layer* qF mi purity - both 
P-channel and N-channel 
compleiTKntinRtach other 
tjsi the silicon (hence its 
name. Com pie men tary 
Metal Oxide Semiconductor, 
or CMOS), Nmnaad fast 
micros are built in N- 
channel, or NMOS 
itchndogy - and usually, 

L MUS micros arc a great 
de aj si (iwc r i n Ope ration. 

National's trick lias taken 
place on Ewo levels, Finsl, it 
bus found a way in speed up 
CMOS, and ieeomf, h lias 
developed that faster CMOS 
so that the transistors are 
much smaller, and much 
closer together. in pari, the 
First point Is die result of 
the second. 

It works like this: the 
transistors on a silicon chip 
ope pic by pumping electrons 
mlo Or out of one of die 
three elements of any 
cransJsior . .. collector, base, 
and emitter, The exact details 
vary with llie type of 
transistor you have built, by I 
enough electrons lo (or <iui„ 
depending on type) can turn 
a piece of silicon from a 
good conductor into a 
| rotten c undue lor of 


electricity: when the current 
flowing between the other 
two ele men Is stops, the 
transistor has switched. 

One can say that die 
bigger rite nansEaror, the 
longer it takes to pump 
enough electrons m h to switch 
jl. If you pump harder - ihat 
is. Increase the power die 
thing gels holier, hul it does 
speed up. 

Very, very crudely, the 
effect of shrinking the length 
of a cliip by s percent can 
improve the speed or power 
- whichever you design for 
bv a factor in proportion to 

; lbat's because it affects 
noi just the area, but ihe 
volume, of the transistor. 

Unlit now, (lie big 
problem of CMOS has been 
Hi at although U overcomes 
the limitations of speed 
power on NMQS, is spreads 
Ltsclf over a lot more silicon. 
In doing so it causes more 
capacitance effects and 
increases the likelihood of a 
cliip falling on a cry si ailing 
discontinuity In die silicon 
wafer The c abaci mu ire 
effects si cm the chip down 
because capacitors take lime 
to Fill up willi electrons; the 
flaws reduce the number of 
good chips on a wafer, and 
the refo it in etc me the cose 


of building arid lestillg. 

A CMOS micro small 
enough to be economically 
viable was not much oT a 
computer, as any USti of aft 
Intersil 6100 or "an RCA 
Cosmac will have to admit- 
Since those devices were 
iimd 11 ally launched, however, 
the art of squeezing 
circuitry on to chips has 
improved. National's latest 
improvement involves put ting 
an extra layeT of polysulcon 
on the chip - it calls the 
process double polysdlicon 
or P?CM0S and this 
allows it to build a very com¬ 
plex chip indeed. Like tile 
7AUm /-SO, ii runs all the 
SOBG Instructions and also 
unlike the ZBO, il runs I he 
S085 Instructions and 
interrupts, A small difference, 
but quite crucial to some¬ 
body willi an BOSS program 
that goes beyond what the 
B0S5 can do. 

1 r also contains quite a. lot 
of extra circuitry tor con¬ 
trolling memory, and input/ 
output, which meal IK thal 
ihree 03 NalloiuTs chips will 
Jo quite a lot of Useful 
Computing where the ZSO 
would need twice as many. 

Those three chips, unob¬ 
tainable today.carry a Si IS 
price lag- A -fOyr pnoe cul 


next year and a 30% cut die 
year after will still make it 
more expensive than /-SO ns 
BD85 r hul not killingly so. 

What makes it only s 
dream feu the avenge home 
builder is the fact ihtL while 
the main chip's will be avail¬ 
able by the end of this year, 
there are many support chips 
thal will only be available in 
standard ("MGS (rather 
slower) or perhaps, even only 
SMOS. One such chip is the 
E\PftOVJ, ifcic ultTa-vicJel 
erasable, reprogrammable 
permanent memory. You 
can mix them, certainly, but 
one EPROM will chew up ten 
limes ike power you just 
saved by switching to 
PaCMCB. 

Silicon 

Burns 

l>ue to a recent rite, Silicon 
Valley's shop in Rridge 
RoaC Richmond, Victoria, 
has been forced to close., As 
lhere arc no plans to reopen 
the shop, Abacus Computer 
Store, also of II fidW Koad, 
has been appodnted as an 
agent for Silicon Valley 
products. All stsick prev¬ 
iously available front the 
Silicon Valley shop, including 
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components, kils anti the 
Texas Irtsiriimenls range of 
cafculilors, will now he 
sold from Abacus Computer 
Sioie, 

Abacus also announce 
thru (Iicy are now staking 
the Coiupucolor II range. 

For more information,, 
please contact Abacus 
t«mpulerSlort T 512 Bridge 
Road, Richmond. Victoria. 
Phone; (03)429 5*44. 

Softwear 
for the 2650 

MtcroByte, a business 
specializing in the pro* 
auction orsoftwarc for the 
2650 microprocessor, has 
announced! its firii product 
releases;. Four prtnjLiccs art 
available: an Audio Cassette 
Operating System. Assembler, 
Disassembler ami Microword 
BASIC. 

For more information, 
write to M terabyte, PO 
Box 274, Bektunnem ACT, 
2616 . 


Believe 
It Or Not 
Department 

The firs t mkroprocetior. 
Intel’s 4004. was a very 
simple device by any dl 
today's standards-indeed, 
only by courtesy wash a 
processor at all. Most of 
the essenti al fund Lons of a 
processor chip were on 
secondary, support chips. 
Even up to the point of the 
B080, this was still (rue. 

Now thiit a chip is 
capacious enough io 
any things as powerful 
Motorola's 6S0&0, Data 
General has gone back la the 
80B0 approach tn order to 
squeeze m enormous Eclipse 
“mini“on to a single chip 
I he only acceptable reason 
tor catling die Eclipse a mini 
is ill at Data General is a 
m i n kompu te r com pan y. J li M 
makes several smaller 
machinct and culls them 
"‘mainframes". 

The single dlip that is the 
central processor of the 
Eclipse does not have room 
for all the instructions that 
Cart normally l>e added by 
i n icruc«dc. None 1 1 1 dess. 

Uic IXJ microLelinsc is an 
awesonne bit of silicon, 
driving two megabytes of 
memory. I mention this 
machine in j <l ]’iC[vjria] com¬ 
puter” publication jLtKt co put 
a, Hub perspective un the 
future. 


Hie Jupanese have all 
announced 256 Kbit RAM 
chips now., and in two years, 
these wj]] he available. A 
liveable &ysi#ii) vdlh I be 
microEellpw and 2 Mega¬ 
bytes of store will occupy 20 
pieces of silicon... (he si£e 
of Clive Sindatr'sZXRQ. 
Scared? 

Data Decor 

As the demand for desk top 
computers continues to 
grow so there ts an expand^ 
mg market for suit-able 
furniture to iecoffijnodite 
these units and their 
peripherals. 

Iiata Decor was eslab- 
Lislicd in February with this 
demand in mind. Stephen 
Decker iSi StLI lle I Macdonald 
now produce n range of 
modular computer work¬ 
stations, designed to spec¬ 
ific requirements. 

Systems can t>e co¬ 
ordinated ill a range of 
11 rushes lo suit business, 
laboratory and educational 
locations. 

lie tails from: 

Stum e Macdonald, 

1A Fenwick StrCCL K*>W b 

Victoria., 3 101. 

Phone r (03) 861 9702, 

A ust.Designs 
Impress US 

An Australian deslpcd and 
bnitt general purpose mini¬ 
computer will he insLalled In 
;i United Si a Les h engineering 
plant. 

The machine is the Spec¬ 
trum-3] t> h a dual-sided 
double density lloppy disc 
computer deigned and marm- 
lac lured fay DJ), Webster 
Hlecironies l"|y Ltd of Biy»- 
water, Victoria. The corn- 


any Iiuls been making 
peel rums F-lpc two an da 
hal f years and li as more 
than" 1 20 install anuns, The 
small business orientated 
computer range is based on 
Digital Equipment Corpor¬ 
ation's LSI-f t processor, 
but is 75% Australian in 
design and eon ten i. 

The S peel rum will he 
itfsiailed at I Jy natron Inc., 
m Wallingford, Connecti¬ 
cut, a company which 
manufactures energy eon* 
semiion systems, em¬ 
ploying 45 people It will 
jdmiMister Dynatron's 
bookkeeping using soft¬ 
ware creared by another 
Australian company. 

Trite chute Fty Ltd of South 

Yam. 

The Chief Execulives of 
the respective companies, 
Mr. David Webster and Mr. 
Ray Moloney h will supervise 
the insinuation, which lliey 
believe will be the fuse 
Australian com puling 
system to operate on a VS- 
business site. The systein in 
Connecticut will not only 
provide a comprehensive 
computing facility for 
Dynatron* bin will serve an 
-i test and referral site for 
I» 1 1 u re 1 S siik?. 


Following completion 
of the EnstallatiOfi, a second 
Spectrum-1 ] D will be taken 
to New York |u be demon¬ 
strated at the Rockefeller 
Centre. This promotion will 
include the demonstration 
of an Australian multidanguage 
student programming syv 
telti, MuNfcJCS \ MonaSh 
Educational Computing 
System), which was devel¬ 
oped hy the Monash l Hi- 
verity Compute* Centre. 

The M UN lit. 5 software 
uses s minimum of hard¬ 
ware: a Spectrum, card 
leader and printer. 'Hils 
system can run 200 jobs per 
hour and cater fur the 
needs of up lo 500 students 
taking Introductory com¬ 
puter courses, 

Accounting packages by 
Australian software house 
King-Smith and Associates 
will also be shown al the 
Centre* 

Acorns from 
Cottage 

Collage Computers will he 
supporting and mark* ling 
the Acorn computer range 
of microsystems and modules 
from England. The Acorn 
system is based on E-'nra- 
cards and uses die popular 
6502 microprocessor (as 
used in Fet, Apple. Kim, 
etc.) The range extends 
from mieroconltollers 
up to System 3 with 
floppy disc drives. A 
teaiurc of the Nmge is the 
VDU card which will gen 
erate Teletext; characters 
; 111 ■ J. bus full colour capabi¬ 
lity. Soon io be released is 
the Pascal package to run 
cm the n.SCFJCFLhoaid 
which plugs sir flight into 
the system 

further derails and demon 
strations are available from 
the foliage Computer sliop 
at 3S6 Queens Parade, 

Fiizroy North, Victoria. 
Telephone: (03)481 I97S. 
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Sorcerer 

Word 

Processor 

System 

Dick Smith Electronics has 
released a complete Word 
Processor system based on 
the Sorcerer computer. 

The cassette based system 
cos L:-; a round $ 5,5 GCf an d 
j Pull scale disc based system, 
S6.600, 

TIk Sojcerer becomes 
a ready-ta-go word pro¬ 
cessor by mugging 
in i special ROM PAC 
cartridge. Because (lie Scar* 
Ctnrr Is a Complete com¬ 
puter, it will be particularly 
interesting to small business*! 
Feeling the need for a 
computer and word pro¬ 
cessor hn t u n able to justi iy 
buying both. 

The ROM PAC WP 
system includes compre¬ 
hensive editing and lh$ertlcin 
functions and a niacru-pro^ 
gramming facility which 
makes light work of tcimm- 
ilfve jobs such as servicing 
mailing lists. 

As part of the Soicerer 
WP system, Dick Smith is 
stocking a daisy wheel 
printer. Tills produces 
quality printing at about 
truce times the speed of a 
golfball typewriter on any 
stationery up to 380mm 
wade. 

Individual word pn> 
censor ROM FACs can be 
iICChased for 5275 (inel. 


Microline 80 Delators System 


in l 


-urther details can be 
obtained from any l)L ck 
Said El i retail store. 


The Logit: Shop announces 
die ieleate die OKI Data 
MicroUnc 80. T his is a 
9 x 7 dot matrix impact 
printer, which uses 
readily available stationery. 
The Micrnlinc 8(1 incor¬ 
porates die standard 8 P ’ 
pin feed or roll holder 
which accepts a normal 
relax roll. The optional 
tractor feed allows the use 
of continuous fonn feed, 

3" t*aj" wide. 

The Macn.ilme HU lus a 
character sei of 96 ASCII 
and 96 graphics characters, 
ft is software selectable 
to print 5, iCh or 16,5 
characters per inch (giving 
a maximum of 132 
characters per line), as 
well as 6 or 8 lines per 
inch. 

Interfaces are micro- 
pr occssor con E rolled, 
Standard models include 
Cc ntronies-com patiblc 
parallel, and RS332C 
'rfrial Versions. The printer 
is plug compatible to most 
mini and micro cotnpuicr 
systems. 

The manufacturers claim 
liiat the print head life is 
200,000,000 characters 
and the ribbon is good for 
2,0f 10.000 ch Jtrac Ec re., 

The Microllne 80 costs 
Sb95,00 (plus SJT where 
applicable), with a tractor 
feed opiion being S7S.OO 

The MicroLine 80 is 
distributed by Anderson 
[>i g.1 1 a! Equipment, and is 
available from The Logie 
Shop, 2\2 High Street, 
Prahran, (03) 5] 1950. 
(Melbourne) or 91 ftewnt 
Street. Chippendale (02) 
609 4910 (Sydney). 


IMS Computer Systems 

(the rmoocornpUter 
division of Integrity 
Management Services 
fty Ltd), a Melbourne 
based software house, has 
released version 3.2 of its 
Debtors system. 

The new system comple¬ 
ments the existing stand 
alone debtors and" the Fully 
integrated licbtors/lnvoicing/ 
Stock Conlrot/Saks Analy¬ 
sis system. 

Version 3.2 is a stand 
alone debtors with full 
invoicing facilities. It is 
primarily designed for organ¬ 
ization* that require soph¬ 
isticated invoicing but do 
no I have a "stock 1 ' 
problem. Typical ongam- 
Mtloni Include professional 
services such as accountuiis 
and solid I ms. 

Users of V3.2 will be able 

to produce statements and 

trial b;il an cl b s automatic ally. 
The Invoicing and debtors" 
stationery include the 
facility for the user (o nom¬ 
inate column lieadmj*. 
which suit the particular 
business or profession - 
It is understood that the 
TMS package is the only 
microcomputer software 
offering this facility. 
Stationery is available 
"off the shelf’ and may 
be purchased £n small 
quantities. 

The new package Is avail¬ 
able for a wide range of 
microcomputer which uti¬ 
lize the nVM opera rm^ 
system. Cost ofV3,2 is S50O 
and includes system disc and 
crpenlor maim nl. Simple 
debtors is 5300 and fully 
integrated version is SI ,000. 

Further Information can 


be obtained From IMS 
Melbourne. 

From Tannery 
to Computer 

Anderson Dsjrflal Equipment 
recently moved into 
new premises at 31 Kale 
Street, Kcdfon, a Brisbane 
suburb. The sale now 
occupied by A Dll in Queens¬ 
land was once an old 
tannery. 

The complex comprises 
showroom, reception area, 
general office, a large work^ 
shop arc*, class rootn, st ore- 
morn, as well as the usual 
public Amenities. 

The total area is 4000 su. 
ft and of that 3 000 si|- ft. is 
devoted to in Instructional 
faciliiy- 
ConfltD 

Anderson Digital Bquiprnent. 

Challenger 

Interface 

An Infer face for the 
Challenger IP and Super 
board I \ hai been released in 
Australia. I he unit permits 
control of a wide variety 
of equipment under BASIC 
commands. 

Features of the board in¬ 
clude a five tone sound 
generator, five TTL compat¬ 
ible switching outputs ftor 
eontfol of limits. relays, etc), 
swo relays For non TTL com¬ 
patible devices and LED's 
in monitor status of all 
outputs. 

The unir is available in 
kit Form ut Fully assembled, 
Further details are available 
from Looky Video, 4 ix 
lindgC Road. Richmond, 
Victoria. Telephone: 
(03)429 5674. 



FOR WORK OR FOR PLAY 


A Commodore Micro-Compute r is Your Best Value Choice 

Running a bUiitum, Ot ju*t paying garne* - Wi have the computer 
to suit, with a wide range of programs to meet your ncoifi. 

r or Guilnm 11 sjif I h<« >>3 -iup h^mB ijiH I ' vYG h *VP C □mp-llllQ lyi t* m I I mCOr 

□ Dating * lull V!di&54f«n p K»yUfri#ii flftU CPU, Floppy Drlv« lor 

ditn ICOriQ*. and » -a-n^pn Pnn^. Prbgrjmj mtv nvmlnbl* Tor *uCh MnCJiDtH 

HI D*hTO^ Cr^cMori, Stath Cc-nlrol W(J.g Pr 0£»niln □. «1€:. CompPflTB 

fouil ni-si xyicvmi can bfc BTHpmblt-d FO* AVO.OOU.DEJ (i^iicluai-nn 

pron^mil. 

For hcinpfi uh hyb h av m □ PET. It »■ c-cimpl^IttV S*lP cfti’itilrt’fd., it r*#dv iut: 
Cu plug In jnd go Wa a tv* yaiM a ^e-p p*ckng« dF wr Dgr^m* ip yyu r.pfi ai'ii^v ■! 
nt icion pi vciu g>u Ic horro Inclvdop in Eh.i pac<.igu - j j araff r 3 m and mi 

;pH44i , *n B imEnQ[. ifh ihill you can iput \auf own idfnai. mtp D?icncn nnd iiwl iI-. h- 

moil rj i.j 1 (rl v'flui ^ET 

S*rvlcinQ 'T i iv 5 TC frLt'Qtl Auiirali* Frea- klEwrjfqy««»v*inBblfi nr* ■o^su«i-L 


MAY/JUNE SUPER SPECIAL $999.00 COMPLETE, 
INCLUDING SPACE INVADERS PROGRAM. 


LECTRONICS 


F.O. B0K 10S2,RICHMOND NORTH,3121. PH.(fl0|41 5708 
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The writer rtf the Compucolor ti 
marks the inauguration off hi 1 A PC Bench text. 

Though check-outs of microcomputers 
arc nothing new, to fur no Australian monthly 
magazines ham made any consistent attempt 
at standardisation of testing routine# and procedures, 
Remits, even those excellently conceived, 
haw rareii been tabulated for sensible comparison-, 
(her the next few months* we hope that 
the name "Iienchiest'' will become synonymous 
with the structured, reliable and meaningfiit 
investigation of hardware equipment. 


The Compucolor tl ts y fairly recesi I 
;i J i,l i e i lsjl to the currently ;iv ail able 
of iicr^onaj computers, Being. a 
late arrival has allowed Jl to benefit 
ffcwn careful research into line desires 
uf the American hubby market, where 
it is already Che fourliL imsl popular mic¬ 
rocomputer (afler Tandy, Pec Jt Applet. 
A useful starting. place tor a review 
of thii machine would be co speculate 
what might have been Die results of 
this research. 

“At the cheap end. volume produc¬ 
tion of wed packaged units ensures 
Commodore and Tandy art unavail¬ 
able market lead, while die top end 
where the hobby market merges into 
the m i all business and science-lab 
field is loo fragmented to offer 
subs tan rial sales on a single product. 
The mid.dk of the range (e.e. Apple) 
offers slue sophistication or graphics 
and/or colour. I lobbyists generally up¬ 
grade tlidr liASEc' and exchange their 
cassettes fur disc dives as soon as 
they can. so that anything pitched at 
Apple prices which includes a powerful 
BASIC, disc drive ami colour video 


is in with a chance 41 , 

h seems that the CompucoluT If 
was produced around tins philosophy 
of design. 


Hardware 

The Compucolor l\ looks very much 
like a colour [decision set with y 
separate keyboard. The minifloppy disc 
dnvc is located to the right of the 
screen arid the ftiicrocompulci itself is 
located underneath rite CRT. The 
system tested was built for American 
mains but came with a 24-0 volt trans- 
former rated fur a line frequency of SO 
Hi 

A great deal of attention lias obviou¬ 
sly gone into the design of the CRT dis¬ 
play tall re fete nee material describes 
this us I y" my tape measure made it 
just I 2"). There arc eight bright colours 
which can be selected by program or 
from the keyboard. They are fully 
utilized by die operating system 
(prompts for filing ate yeliow r BASIC 


Is green, errors ^re red). In character 
mode there arc sixty four characters per 
line and either thirty two or sixteen 
(double size) lines per page. It has 
128 x 128 point graphics and as the 
display is memory mapped, there are 
the usual cursor control facilities as 
well as die ability to store the full 
screen on disc. 

There arc three choices of keyboard. 
The standard, has seventy one keys 
including AUTO (tilat brings up a 
disc directory), repeat, CPU reset, 
escape, break and control. It requires 
two keystrokes for “plotting" fa term 
til at covers character height, Hashing 
and colour as well is its obvious mean¬ 
ing), The extended keyboard with 
101 keys has u special pad tor colour 
and comm only used commands, is well 
as a numeric keypad. The deluxe key- 
bo-itd with | 17 keys u-iin access till the 
plotting facilities with one keystroke. 
Since all possible plotting options can 
be called on the standard keyboard 
there are two (and sometimes three) 
ways of accessing most commands on 
the extended and deluxe keyboards. 
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Graphics 

The Curripucoltir I] hs colour graphics 
capabilities accessible through the key¬ 
board and unde! program control. 
Rather than having, jusi flic elementary 
graphic functions (move from pomi to 
point and draw from point to point), 
Compuenlor provides a voider fan use of 
facilities. Koi instance: 

1 colour; The eight colours red, 
blue, gceen, yellow; while, black, 
magenta and cyan (light blue) can 
be used in any combination for both 
background and foreground. Any colour 
can. be intensified. 

2 uun,or: The cursor h which is an 
“equals" sign, can be moved around Ihe 
screen and homed. It can he made invisi¬ 
ble, that is, the same colour as she buck- 
ground (nuniiaJly it i$ 3 different 
colour from both (he foreground and 
the background). When editing a Line 
under cursor control the back arrow 
causes characters to disappear, while 
the forward arrow causes them in 
reappear. 

3 characters AH special characters *re 
constmeled from a 2 by 4 matrix of 
small blocks. There are sixty four 
special charaders of which thirty iwo 
can be user defined while ihc resi arc 
predefined. All characters can be dis¬ 
played in single or double height (width 
renaming the same). 

4 flashing,: Any display or part of dis¬ 
play can be made to flasEi. 

5 graphics- Individual points can be 
plotted on a 128 hy ] 2tf point grid. An 
optimal path can be drawn between two 
points. 

ft bar graphv A bar can lie drawn 
either vertically or horizontally in *mc 
instruction. 

laying with ihc graphics on the key¬ 
board is quite Mraigli I forward bul incor¬ 
porating graphics Into .i program is ;i 
different mailer (on any system). 
Compucolm avoids the sheer drudgery 
of poinl to point work by providing the 
powerful routines derailed above. 

Disc drives 

The 5Ti ,|r minifloppy disc drive Is made 
by Siemens. Hscli side of die disc may 
be used hut as I litre is only one read/ 
write head pier drive then, equally h only 
one side of cash dbc may be on line at 
any one (line. 

Each disc lias -i formatted capacity 
of 51 2 K byles per side and it fe 
possible to attach m extra drive making 
j maximum two. 

Compucoloi claim an average access 
rime of 400ms and a transfer rate of 
76.&K Ms pei securrd. 

[g is interesting ro note thai there is 
no disc coni roller on Compucoloi H. 
All dala transfers lake place through an 
eight bit parallel pore, one byte at a 
lime, tying up she MRU in the process, 

Basic 

The IhK BASIC interpreter Is stored in 
ROM. (TmapliCOlor Corporation named 
n DISK BASIC HOOt to emphasise Its 
disc Filing Facilities. 11 brinr* a strong 


resc niiblancc to Mlero-sol I k. % tende d 
BASIC and li quite powerful, 

Numbers are ill tile range IQ - ’* 0, Id 
\0 4 *. Variable names can be of any 
tengih but, unfortunately, only die 
Ursa two characters are" recognized. 
The system has a comprehensive set of 
error messages r also only two Letters 
Long. The interpreter is quite particular 
when it conics to what spacing it will 
accept. However after Imposing this 
spacing convention on the programmer, 
the interpreter itself does not follow it, 
listing programs In -I different and 
slightly peculiar formnt 1 The scccflP edi¬ 
ting facilities c;iiinot be easily used in 
re^dlt ^ BASIC program. 

The main BASIC reserved words arc 
listed in chare 1 Note the following; 

DIM Defines multi-dimensional arrays. 

Subscripting s-tarts at O. 

tj li T \ -sc d Tor file p renewing. 

Ofrr Outputs a byte to another pun. 
PLOT Multifunctional graphics facility. 
IT f Used for tile processing. 

KRE Number of free bytes left, 

LIST Does a full listing or from any 
specified line. Pressing “BREAK Tt 
followed by rclurn will enable stepping 
through a program screen by screen. 
CALL Used to interface with 8080 
routines, 

Niue also that there is no re-initiating 
command h requiring Ihc progranimer to 
boot the hASlt iri clear ihc memory. 


thereby Losing any colour and character 

*Uc settlings. 

File handling 

Incorporated in the systems software 
supplied with the Compwcolor li is n 
sec of routines known generally as FCS 
[for File Control System): it has much 
Lei common with I 3 DP 11 software. 
The prompts (in yell owl H 'i re FCS> 
while the tile miming format Is Name, 
Esc; Version. 

Mie main FCS commands are listed 
in churl 2. They may be used under 
ITS or within the BASIC system. 

In addition there as an intensive mH 
of mnemonic erf or messages. One 
mm Living feature of the sharing of com¬ 
mands between BASIC and FCS is that 
BASIC requires quotes around the file¬ 
name while FCS does not, 

The DISK BASIC 8001 also offers 
extensive random leofiK file-handling 
through ECS with Instructions including 
creating, opening and closing files, 
inserting and amending records and 
crrtiT trapping. Unfortunately these 
eamnuinds me all concentrated into :i 
single routine and ure culled vLi single 
character parameter {much like ilte 
PLOT in structloil). 

There is ;iko .i very convenient disc 
accessing facility dial allows easy execu¬ 
tion of stored programs. When the 
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Already the fourth Eargoxt seller in die United States, the 
Compucolor II retails in Australia for around $2100. 


AUTO key h pressed, il there is a 
progmn colled MliNU. WAS on ihe disc 
IL will be 1 Dii Jed and executed. I he 
manual explains bow litis program can 
be written to display a numbered list 
of die other programs on the disc, any 
one of which can Ik run by selecting 
die appropriate number. After the re¬ 
quested prog ram has been executed, 
control returns to MENU. BAS. 

Business potential 

flic pnee range of the Compucoloi 19 
places it In the small business class and 
.lIiIiuujjJi the bright Colours might 
prove to distract B it could be argued triat 


they ma^ usefully be used to convey 
Information (red tie bis. green credits 
e itX 

The disc system provides die greatest 
limitations for using the Compucolor 
as a business machine. Only two discs 
can be on line at (he same time,. and 
these may only have 5IKdi each, bur 

example, a d he would bold just 200 
records if caqli were 25<kh long, or 500 
if each were 100 characters in lentil l 
nor an unreasonable demand fur a pro¬ 
duct record, for example, The lack of 
DMA fdirect memory access) probably 
rules out Compucolor for any serious 
business application. 


Campucnhn Corporation did not 
design this system m interface easily 
with add-on products currently available. 
It would be extremely difficult to up- 
grade the disc system because ofits non 
standard design and a maxim uni catw- 
■ cy of 102K bytes on line would be 
easy to outgrow. 

Education 

The Compucolor 31 keyboard is a bit 
flimsy for normal school use and die 
availability of all die controls on the 
keyboard is probably unwise in an 
educational environment. A key which 
disabled CPU reset and Auto (disc load) 
would make it a more viable school 
system. 

However, the Compucolor 13 offers 
many feature considered highly desir¬ 
able, if noi e^endfl], in a good teaching 
aid,. The distinct colours, the large 
letters and (rudimentary) graphics arc 
invaluable for dernonstnllons, and 
the packaging makes it more portable 
than an overhead projector. It could be 
argued that a graphics capability with 
bitter resolution should be traded lor 
Ok colour but this would depend both 
on the level of pupil and the amount uf 
time available for development. 

When considering the microcomputer 
as a system for teaching programming 
and computer science, it must be noted 
that 16k BASK is ;m extensive as could 
be desired and the tiling system Is excel¬ 
lent for teaching data processing as well 
as storing pupils 1 programs. An 80E0 
assemble] con be purchased for list 
level computer science which h although 
not the but assembler on the market, 
is adequate for teaching low level 
programming. Tbeni arc no oilier 
language translators available at ibis 
Lime. 

Graphical exercises fa major nun- 
mathematical application) are useful for 
read i uig problem solving to pupih. The 
PLOT instruction, the heart of the 
graphics system, is so obscurely para- 
me ten zed dial the mastery of il As a 
difficult skill. More Lmporiimly, it 
constitutes a hindrance lo the clcar-mit 
programming slyle towards which I he 
pupil should be steered. 

Home and games 

Whilst it Is not the purpose of this 
review to study package* In detail. I 
could not resist filiving :i go at Sonic 
of the offering from Compucolor 

I found (hit the home accounting 
and housekeeping package* were very 
American in both spelling and cun ten (, 
It is unlikely that these will he greatly 
u*cd in Australia- This, of course, 
means chat there is plenty of scope for 
developing your own, or for someone 
to develop and market some Australian 
versions. 

Some of ihe pines are really spec¬ 
tacular with, as you might expect, 
lovely graphics. Unfortunately my joy 
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The proce^r board plays ncighboon wilh (he CRT . wc delecit-cJ no overtiming 
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iit laa:i J111 |l Lbosc game* was marred by 
the fact that bugs creep into same 
□f [hein. In fact oft one called Concen¬ 
tration (in which you have to remember 
pairs of number) I am sure thaE 
Compucdor was deliberately cheating? 
E r iom time 10 lime it sneakily changed 
the number, 

Expandability 

There is limited scope for plug-in 


Technical data 

3GS0A. SMHi 
H 32ft dynamic 
HAM 

70, IOl, or 117 
key versions 
ly'+n. S solemn. IS 
or 32 Urtfi of S4 

charitteri 128*128 

R oam graphics 

/A 

Up to 2 drive*. 1 
head per drive, 5 V 
diiic*. 6l r 2ch per 
■ids. 

N/A 

51) pm. {Enough 
signals- to attach an 
Si 00 motherboftrel) 

H S23 2. Com pucolor 
11 ntiy b* UMid u* a 
terminal via thin 
port Selectable 
baud rate. 

System Software: File Control 3yit«m 

j pcs \ 

l-flniiui^Kv-r UiK Disc BASIC 

8001 in ROM. 8030 
Af#fmbl*r. 


At a glance 


FIRST IMPRESSIONS 


Look* 


Setting up 

ltli4 

Fuse of us< 

• **# 

HIGH LEVEL LANGUAGES 

Basie 

**** 

Cebol 

N/A 

Fortran 

N/A 

Pafeal 

N/A 

Other 

N/A 

System Software 

**** 

PACKAGES 

Btufoeu 

N^A 

Education 

mm 

Home 

mmw 

Games 

Mii 

PERFORMANCE 

Froeeiior 

mm 

Ciwtti 

N/A 

DiiC 

4M 

Peripheral* 

N/A 

EX PAN DABlEiT? 

Sir rn WY 

19 

Ciiwilei 

N/A 

Disc* 

*4 

Bui 

mm 

COM PAT A Bl LIT V 

Hardware 

mm 

So ft ware 

mmm 

DOCUMENTATION 

■ ■■f 

vaj m: t un mon f:\ 


,MM eKccUcnl 


T¥fl v. asod 

*** good 

** rSlT 

4 poor 


CPU: 
Memory; 

Keyboard: 

Screen; 

CttHttC 
Ubr Drive*; 

Printer: 

But: 

P«rtSr 



expansion. At present it consists of it 
second disc drive (which Is needed If 
the discs arc to be copied), an KS232 
primer or aermind, music synthesizer, 
and memory up Eo 32R. The Com pm 
color II can, itself, be used as a terminal 
via ihe RS232 part With some tech¬ 
nical knowledge jtn St 00 mother 
board could he connected to the 50 
pin bus, ihua allowing all the SlOO 
opdoni. 


Documentation 

Tlie Compueulur H Programming and 
Reference Manual is a comprehensive 
and dearly written document. It eon- 
tains a thorough description of die 

Memory map 


0000 

0100 

2100 

4000 

0000 

7000 

3000 

3200 

*300 


Jti-slafU ft tuSk-i 


ROM 

BASIC 


FCS& 
CRT ROM 


Future Apace 


Hifl.li *p*td refresh 
HAM 


Blow yjwed refresh 

RAM 


Scratch jifld HAM 


Scratch BASIC HAM 


FFFPl 


Work *pnee RAM 


BASIC system (including die graphics), 
a guide la die Ok control syslcm to¬ 
gether with the associated lists of 
command! and error message*, and the 
specifications of die major hardware 
components. Although there are chan¬ 
ters entitled "Essentials for Simple 
Programming" and ^Beginning to Pro- 
gram”, this hook is not a suLiable teal 
for the novice wishing ao learn how to 
program. 

The chapter on graphics is not sti 
clearly presen led . . . this may be due to 
the clumsy graphics system. 

Prices 

Al die irnic of writing the bask Coiiipu- 

Color II WiEli 8K HAM had a lisl price 
of $20*45 (exclusive of Sides taxi. The 
I6K and 32K versions cose $2 395 and 
$2695 respectively. "ITie extended key^ 
board was SlTScxlm wfnle llie deluxe 
keyboard cost $260 more Ilian the 
standard version. The second disc drive 
was 5595. Therefore, the mosl expen¬ 
sive system (32K deluxe keyboard, 2 
disc drives) is 535SO. 

The programming manual was inclu¬ 
ded in the price and the maintenance 
manual cost S50. There are some games, 
an H0SG assembler ;md finance, utility, 
engineering, and educational programs 
available on discs from $25* 

Conclusion 

Ae 52095, the Cpmpucdor H offers art 
extensive keyboards ] 3"(7) ^kglit color 
CRT (128 x 128}. 16K Basic m ROM, 
HK RAM (expand able to 3JK) and uric 
(or I wo) s3ow mini tl oppy d rives. I f you r 
needs fall within those criteria, you will 
find the system good value for money. 


Benchmark comparisons 


Compe^lor II 

5.0 

10 D 

122 4 

23.9 

25.7 

38.7 

55,3 

U.IIC 

ib.s 

Sorcrn'i 

1-3 

10.0 

20.7 

22.2 

24.5 

37.6 

53.7 

9.8 

Apple 11 

1.3 

S.5 

18.0 

17.3 

19.1 

28.6 

41.8 

10.7 

Tandy TR.S 80 

l2.5 

18.0 

34.5 

:3G 0 

45.9 

37.0 

109.0 

— 

PET 

1.7 

9£ 

18.4 

20.4. 

21 rQ 

32.5 

50.9 

12.3 


BASIC 


CHART 1 


StAtcmcnlx; 

CLEAR 

DATA 

DIM 

END 

KILE 


FOR 

GET 

GOSUR GOTO 

IF 


INPUT 

NEXT 

ON 

OUT 

PLOT 


PEEK 

POKE 

PUT 

PRINT 

read 


REM 

WAIT 

RESTORE 

STEP 

THEN 

TO 


Command*: 

CONT 

LIST 

LOAD 

RUN 

SAVE 

Mathematic*: 

ABS 

INF 
\sp C 

ATN 

LOG 

SQH 

CALL 

POS 

TAB 

EXP 

RND 

TAN 

INT 

SON 

Strinsf handling; 

ASC 

RIGHT 

CHIiS 

STR 

LEFT 

VAL 

LEN 

MID 

Disc handling: 

See FCS 





PCS 





CHART 2 

Logical blocha: 


READ 

WRITE 



Fik: 

COPY 

SAVE 

delete 

LOAD 

RENAME 

RUN 

Diskette [ 

DEVICE 

DIRECTORY 

DUPLICATE INITIALISE 


A PC il 






























































































BENCHMARKS 


'The proof oI |he pudding is in the eating' 
and iE is the eventual performance of the 
hard ware/software combination which is 
of real interest, Apart From the cost 
«P«t one is interested to know what 
iacihlies are ollered and how Fast the 
5 vitem is. Particularly with large scale 
simulations, speed t$ a vital factor. The 
following benchmark programs provide 
an indication of ihe speed as which a 
computer system can execute a particular 
set ol routine!, As such, ihEy should lie 
treated with caution. They say nothing 
about 01 hai facilities which may be 
offered for example string handling. 


Thg first seven benchmarks were used in 
<* wriet ol tests carried out In the United 
Slates md published in an article in lhc 
June 1977 issue ol Kifohmstf. The eighth 
benchmark has tHM*n introduced lo lest 
the transcendental lunccions of she various 
interpreters, Unusually poor performance 
an this benchmark is a dear indication 
of the use of poor algorithms and is mo^ 
a re I lection on the programmer than on 
the machine. 


B\U 3QQ PRINT’S’ 

■100 FOR K- I TO 10013 
r.oo NEXT K 
700 PRINT R 
SOQ END 

RMS 300 PRINT -5" 

400 K“f> 

500 K-K+l 

000 IF K LOflO J'lEEN MO 
700 PRINT F 

000 END 

L5M3 ,300 PRINT 'S B 
400 K *0 
500 K- K - ] 

A10 A~K7K*K + K k 
000 IF K J 1000 THEN 300 
700 PRINT ‘E h 
HOO END 

BM4 300 PRINT b Ea' 

100 K-0 

000 K«KH 

MO A*Kf2;*3+4-fi 

600 II’ K- 1000 THEN 500 

700 PRINT 'E' 

800 EN f) 

BMS 300 Pit]NT 'S' 

100 K-0 

&00 K”K +-1 

&10 A ■ K.V 2 * 3-* 4 -5 

530 cosL:R H20 

C00 IF K- 1000 THEN ,300 

700 PRINT E 

son END 

020 RETURN 


6 300 PRINT ‘S' 

■LOO K-0 
430 DIM .Ml-3) 

500K-K + 1 
510 A-Ki 

530 gosub 020 

530 FOR [,= 1 TO a 
540 NEXTL 

500 IF K-. 1000 THEN 500 
700 PRINT E" 

800 END 
S20 RETURN 

RM7 300 PRINT 
100 K-0 
430 DIM M(&) 

500 K*K ^ I 
510 A - K.y-3 * 3+4 '5 
520 G DRUB 820 
530 PD R L«3 TO ft 
B35M{LJpA 
540 NEXT L 

600 IK K Lf>00 THEN 500 
700 PRINT K’ 

000 END 

RETURN 

RM0 300 PRINT "S' 

400 K-0 
SOOK-KH 
530 A-Kfs 
640 R-LOOlX) 

550 C"SIN{K > 

000 IF K<3 00 THEN 500 
700 PRINT -E 1 
800 END 



AUSTRALIA'S FIRST 
MICROCOMPUTER STORE 


miiEEUitni's lii'ii ■.in 

1? ARAWATTA ST, PO BOX 1E56, CARNEGIE. VHSTOPlA, AUSTRALIA 3163 
TELEX AA33549 SMVIELB PHONE 56S 4022 

wishes 

"Australian Personaf Computer " 


all the success and growth the microcomputer in c/us tr 
has experienced in our 3% years of operation. 
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COMPUTER ANSWERS 


ICvt try tftonifi in AFC, Sheridan Williams will assist readers with their hardware, 
software md systems c liffktdties Some tfiiesiiom he will deal with himself, 
other enquiries will he three led towards members of his eomullamy panel. 


Vague on 
vectors 

[~m fi.-i. ha'i^ *LPhflag'll Cuulrt 
SHJ-mf'On.f plcaia- tell mr, '■shu.i 
mv I/O lectors? 

I/O or inpuL/outpul v*cton 
tr* generally related la a 
iH-etliotl of 'patching' j)ro- 
grams into a system. Mo*t 
program* fn*kr fr«jUrnl 
access la I/O tlfvjcci and 
lh<s*e lire uiujllv done- upij n |c 
Hi pjirulv I/O d rifif illb- 
routines. Tln-Pcfurt^ if | have 
la change (relocate) the 
□dlds^s of my I/O routines 
cEue to re arrangement of a 
program, fur example, then I 
will * 1*0 hive U> go through 
the cnLirc pru H r NiEd .ilLcring 
the "called 1 addresses when¬ 
ever a call to E/O Is made — 
very lime consuming without 
ah assembler. Also, due tu 
hardwire differences, my 
driver routines may bn differ 
cnL from your* mo Lranxporlfl- 
billty is a problem. The 
volution is to pass all I/O calls 
via I tQ vectors These can be 
conveniently Loe*M nl th* 
s 14i r 1 of the program thus; 
UO0D C3 OB 00 

.lump la start 
0003 Cimin C3 XX XX 
■bmp la input sub-routine 
(Z-80 cade ) 

0000 Charoul C3 XX XX 
Jum p E o au L pu 1 sub ■ routine 
0003 Start XX XX First 

instruction of program 
It will return la the cotKCt 
point in the program automa¬ 
tically. Should I have to alter 
the addrcwi of my I/O sub¬ 
routines then [ only need la 
ehjingp Lhe address at 0003 
■and OOflti. Similarly, if you 
wanl la patch the program iu 
a,uit your awn hardware 
environment Ham all you 
need do ik inner! the rclevan t 
itldresB at your I/O drivers, in 
aforesaid, 0003 and 0006. 
Simple l 
Mike Denrti* 


Bank* 

selectable 

I’VtKfn re Faience to bank' 
selectable memory board* 
what ie "bank-H-leetable"? 

"Bank-selectable' memory 
hoartU arc usually found on 
S10Q iystems (though that 


is nol n pre-re^ uLsIte). Most 
-hit micros have n limited 
addirwflmg capability of 64 K 
by Lev. Bank-&chx Ling allow* 
you to Mlend that limit 
Usually by a factor of d_ Thi* 
system is particularly suited 
to or MONO I liLsi'd M-VsiPms 
Ihiil generate apeci*il I/O 
Control signals. Each bank 
selectable memory board has 
an associated purl and a select 
thin switch tor Hank* 0-7 If 
th l- hoard ih Hu n-Kpond So 
Burth 1 & 2, for ex ample, 
then- switch position^ I 2 
would be cloacd. When Lise 
appropriaLe il;ii;i word is. out-- 
putted la Lhe necessary port, 
lhe data in latched into lhe 
purl and tim-d lo decod■ lhe 
switch Netting* chun enabl¬ 
ing that boaid for a jtrlected 
bank. OuL putting a different 
data word to the port r.iji 
effectively enable and disable 
bank selectable board* all 
under software Control. 

Mikti Dcnnh 


Random 

Confusion 

Whal h the point of ‘random 
■CC*-« L files? If the Tiles are 
random, how do you know 
where each record is stored? 

I Hunk the rcaaun that you 
are confused i* bacau*? of tho 
word random. E prefer the 
lirjti L Dirtct access' to 
‘Random acee^ F ' Lhn> twa 
tPTJTijc ure synonymous. I can 
only imagine that the tpnn 
random acccvt WU coined 
because it docs not mailer in 
which orqErr you access the 
records In lhe Hie. I much 
prefer to think of the file ra a 
direct acce** file because you 
can access any record directly 
with ant first navi ms la read 
a]] the previous records. 

Your question abaut how 
do you find a record — this Is 
answer*^ fairly idmpty How. 
You only need a wjlv of 
hnking lhe 'key field' in the 
record tu the disc address. 
Thb is knciwn its th^ 'random ■ 
Lsin^ algorithm' (there's that 
word again). The disc operat 
ing system usually lakes care 
of !h^ track ami Bcclor 
numben, and all you hnvr to 
do is work out the relative 
addreu; (relative to ibt! start 
of the file and record length}. 
An example would be if you 
had a file of pari numbers. 

Kor certain gnuch you could 
make your part numbers run 
from 0001 to 9939 say fc a nd 
hence pari number 1231 
would be found at record 
numlper 11^3-1. 

Problems iiriar where the 
key field is a name. Where on 
a ii le of 26009 people would 
you place SMITH. Well, if the 
file jh fairly well balanced„ 
one idea is to start each Letter 


of the alphabet at intervals of 
1000 records h a nd ■is- h 
second letter m Lhts nann- 
could start al 1000/20 ija ter- 
vals. Herici* Smith would be 
placed it a record c*lcu]*ted 
by 19x1000+13x33-19194 
TS«19lh letter, M-131H). 
lids u jusL one of many 
ideji4, allhough ohvlausly it 
can Ik- wasteful i±f spsec. 
Shcdrfun Il'j'J/raeifi 


Plotting 

Lissajous 

How da I pint 1. i ssajci u * 
figures an my micro? I hivr 
»en lbp«m dune buI have m\ 
idea how Ehp program Ihi-m 
my self. Ho 1 rii-i-cS n great 
know Mgr of mat hemal ies 
pnd phyucs? 

LiSMajims figures afe nuchmjJ 
mure Lhsn twij mutually 
acting simple harmonic 
moEicsm. An example might 
be tin? pal Lem fi^rmrei 'A lien a 
pendulum swings in two 
plane* (not rus? hack ward^ 
gmd forwards bul from side 

la side »m well i, and hu sand 

E ouring onl *jf th* pendulum ! s 
ob. The trace mine by the 
-sand on the floor will be a 
hissajiaus figure. Thry \ur 
l";iir|y simple lo plot provided 
that you dom want Ihcm 
plolled on a leprinter If 
yog have direct cursor a^h|rr^ 
sing on a \'1>L‘ then you will 
find the 3ask easy, Hfrr is a 
progrjim for the Mescarcii 
Macninet 3SI)?., plus suitable 
mod* fi>r other machmeii like 
Apple and l J h'E' 

10 INPUT 1 ‘SCREEN WIDTH" 
;W 

20 iNFUT' HOftEEM 
HKJCHT'VH 

a0W^W/2: H-H/2 
40 ENPUT 'l'ftOPARA 
METERS" .A JGL 
£0 GRAPH l 

60 FOR T-9 TO STEP 
0.01 

70 X"W*S1N{A*T)+W 
SO Y-H+C03(B*1>H 
00 PLOT X.Y.2 
100 NFXT 

For the Apple ch ange uO 
HGR and 90 PLOTXX For 
machines like the PET with 
no pi ailing comm and you will 
hivt lo caT-culair Lhr 
addreu and use 90 PQKB 
V + 2*W* Y +X.40 whem \ ! is 
the screen ba*e (top left hand 
corner}address, and lhe Art’ll 
rode for a dot i% .(6 I won't 
do tmy more far you as half 
the fun is making the pro¬ 
gram work ; please, no letters 
!i.nying that Lhe program 
doesn't work — make it workl 
Ltsfiajous figures can be 
slated parametrically as k^kiu 
■ 1, >' “■ cos ht: rapd t. can h svr 
any raEue (alChough it Is con¬ 
venient lo use the values in 
bun! 60 above), Values of u 
and t will give differing form* 
of pattern, choose simple 


^mall iniegiV v^lut-A to begin 

with, Have fuh 


Pieifir ^nj m more icientj fir 
nueation^ ja I'd like to include 
at least oiti^ pi-r month 
Shvffiian II nhd-aiii 


Operating 

systems 

E have heard the name CPfM 
Uit-cl n lot in connection with 
operating ij MtH-inK Whwt Ii an 
opornlinc »yntvm, prrhsp* 
you could enlighEcn nu- ju Eep 
its pl.ir|]HhU l 

A* long lisa computer 
comprise th L - CPU and VUU 
n^rdy, there m very little point 
in having an operating ^yuli-m. 
Once thr computer bccomot 
the centre of n computer 
syslcm L.e. surrounded by 
peripherals such magnetic 
tape, magnetic diic, printer, 
and maybe cvm palH-r lrt|u- 
and punched c«rd input/ 
output, it then becomn 
tncressi figly useful to have an 
operating system. 

An operating system is a 
Ifruup of program h ch-ni^m-d 
to Increase the productivity 
of a computer Nystem Sdrm 
of the jin ►grams may decrease 
thi.- amount i>f idle time, es¬ 
pecially on a multi user 
*y«tem andolhm reduce the 
3 fHount H>f pragrtmmmfl that 
needs to he dam- hy a com¬ 
puter user. Strictly speaking 
there ijK an J K*^cuLi¥c' i?ro- 
gram that reside^ in slnre 
calling tfclh^j" purls of th*- 
opfrating *y*tcm JU and when 
ncccwutry, from dUc, 

A* you ha vc iLskrd fi - 

cnlly about CP/M 1 will use 
t his a* aci vs j m ptc-. CF, 1 M will 
reside on disc and parts of it 
may ho called in when requir 
ed There will \&- n numtH L r of 
*y*lcm cimLEiiandjc and Iihti’ 
ere a few of them; ERA will 
enip- speclfTird files, Dtlt Iists 
Hlenamcs prasenL on the 
dinotary. HEN rename* 
HPeCLiW filets, TYPE will 
lyp<‘ the content* of the 
silH'cifte’d file at i or 

printer. There are aUa whaL 
□rr Snuff’d "transient" com¬ 
ma ndb. The»- c;in be tended 
by th L - Hi ht but several nr^ 
ftupplied with Ehe UP/M -jack 
iLg»', these include: XT AT 
which huis s.LitiAticil data 
about free space on disc, PEP 
which allows transfer opera 
thm* b*tweun p«riphm]a ft 
DUMP will, clump the contcnU 
of m fill’ in hexadecimal fte. 

Cff. M will use a couple of 
Lra-elk* On lhr dl*C. but you 
would expect it to. it j* a 
progi-nm 

Sheridan WUtismi 
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EK gives you more 

without compromising 


NOW EVEN 
BETTER! 

Sorcerer Mk II 


A* pfflft of their on-g-Ding rtfHnbpnd djfVRlcKpFflOHl, E*j-dv hnvo m'ndi* flome 
chandO* giving the Sorcerer on-boned, copnbahly of UP la 46K HAM plun 
greater reliability You vfeilk gel ihrt mlorchtntff^blr ROM PAC tenturr, 
high toBoluEiion graphics of L22.8B0 pixels (openly twice Lhal oi any tivtiL 
computer), both uppci and! lower cnae chnracleiE graphic. I/O ports as 
sta ndmdr S-IDO expansion capabilsty, 2ca*se1le ployeriiileifacfr pltia many 
more outstanding leotures. 


trim ■ >alv 0¥Hd'lblV *y Uf>p«IU¥*d P ifcjHMflJi 

BTC j 


ROM PACs 


Add 1o yom Soicerer Ear a lyNm 
that K mote powerful than other 
a arable system*, tl includes insfc* 
ruction manual and features auto 
tost wrap, aulo cbcbiw? dro^hc 
command Powerful search funotiHU 
auto command* and matt® prog- 
ramming, ungte key commands 
plus much more 

Cat X-3055 ^4/3 

Development 

PAG™ 

Turn* your SdCcror mlo a dtKilcakrd 
development tool Include h jelsI- 
motions and features designer's 
debugging tool, Eexl sdLUcr, £30 
l UJSembtei. talking fcnccrLnr, S/O drivCsc 
rouhne, -*AS« 

Cat JC 3080 ^XjT 
P4P E » - ---- 


ytt sectors onto each rinse, flfH the usual Jo ar 4U 

Jf |*i% tracks with only 10 social a Start your System 
E3M 1 f with Ihe 1043/mod 2 whichcornel comptel* 
i* f (j J with mbuall pawn t supply and dilccentfolltfi 
board fat Ine S IOO osponsson Extend the 
system by adding up to 3 oE the 1D£l/mpd 2 
acid-ondnveg The IMO/mad2 a!so includes 
usea manual, rabies, two discs (134mm! with 
^ MDOS and extended BASIC, an assemble! 

eidilrer. debugger and other tiKkhltas 

1043/mod 2. drive with coni Toller c«r x-shjs 
1023/mod 2 add-op. drive Cdl x ^ 


gsu 


COMPUTER 

QUALITY 


This National cassefetE 
recorder has the quality 
to plan" and Ipccd dale 
wills accuracy. Get 1 si 
class resulls Erarn your 
Soicerca with Ihi* unit 
AC or DC opernlion 


















DKK SMITH ELECTRONICS 


i iW ■■ik .. UfihFl Pk m J*F F 

Ml Hm-I tHhfM CHUIIB4A PI MF Hi; 

fcfij- r.L.iic Pi|Kh.j■ filial mill ft ill till 

10 I.;i+1+ 3TI4+I PLPn^¥LiTA ft Ml 111) 

Iff Ita! Cnf Hi tom h By i’ll Pi i|| 17 cm 

FtJ Hi.i* 1M WIIL;i!IP| 1,11 >ar. n F9 ]tK 

11 ] PirAeiii Hirfhni-i Hl.lKlHUfll.r |llM » ,r g J.«; 


yiA. 111 la*Mi(i Il'pM 

111 hn^i 

i-j | «-fc 11 Lrfln Uni 
191 Hddri 

ACT ih ClflppiM tattf 

SA 4H *>i|hl Sfcut 

WA III Will-*** 1lr. F | 


MPIBBUMI 
hi i. h U imp 
ifeUUlhDA 
■r mp h v:si in 
i-raHViirL 

aarui&r 

P1PTH 


Hfc ir iiH 

P^4»1IM 
PI 111 IT]]] 
FI M FIFO 
PI 14 M M 

ft m iuo 

ft i :r ipm 


MAIL ORDER CENTRE: FO ■«■ HI, NORTH RTDf NSW ilimtlt 3?Q0 PACK * POST EXTRA 
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JH on OPEN UM 11 ft HPM 
•** nil 12 H*if 
BRISBANE Nili Naur uHur 
Wff TEAMS DF-FEHEP ARE t<h 
APPHOVID RPPLIUim QNLV 
■t JIUEm Qf DICK SMITH 
PflODUCTl IN Mfitf AREAS Of 


_■__ 


Universal Monitor 

WHY PAY MOftB? 


Sint* virtually all sysiems including TJi^ 
SeicereE. Tandy TRS-SJO, Apple, System BO 
elt Compare gue pticnx to IheLraF Large 
stteen (30rm) wilh jittea bee, diilmtion Eree 
charactolfB Simple comiecliftft eiLm-ji ducil 
pwn 240V AC »e 12V DC 


Exidy S-100 Expansion Unit 

Tho Endy S100 #xpantian unit oponii Eh* way t& almoil unliiciitid etpansupn d ytRir 

So-ICfKJl rtyrvlnm. beCUUBO mdlC: lllLtEi LQO mCFnuiactUIfcF B waild Wjdtf ptijduce pLug>lil 
FCBetml modules designed iot the SUM) bus system There are SdQQ plug-ms 
available bp nlmael every conceivable avenue ol system expansion Memory cards, 
floppy IIm- ciEiri bard disc controllei*, EPROM programmer*, uptcitil I/O mledttce* 
and power <-nn1rul card*. colour v^deo graphics controllers, D-to-A and A-io-D 
converter*, music and speech syEUhe=LM cards, even speech recognition cacda plus 
mare bemg amrounCtd al] I he time Supplied compLele wiih intnsiSl power supply, 
ribbon cable itnd connnrlor 


Use other manufadurm 

peripherals with your t/f QQ 

SORCERER Vl|77 


00 


Mr is» 
Cm x 30 lo 


ECONOMICAL PRINTER 


The C1TOH mwde] S300P dor m^triK pnnler is a high 
performance urul LhnS incorpa-Eales th+- Salest micra- 
proceBser technology Thu unal ia priced below many 
prmleEi ollftifld by olhei compLEmo 1 bul il you wan! a no 
nonaeEiBe prmler Ihrrl can chum out Iht* iw\] 9G 'characleE 
ASCII at a hnslc S25 characters per secxind on slandard 
ran-Fald paper, th^n you can't d© fcetlm Chaincler 
■ fKJCing i>l 80. 40 os 132 caliiEfiii^ eoltware aeleclabln 
with inbuilt Sfl bytrrirha racte j bullet a hd soU losling slrmg 
geneiatLon Enledoco 7hn parallel Cental me-s Eyp^, thjB 
11 AVrailnble ai Cat X ■ 3 ] 12 ^ £49 SO 
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Cm X-325S i*nv.i 


system for your 

on quality! 


dollar 


SI49 


Cm X-JJ96 

i'4-V '■:< 


TANDY OWNERS- 

DON'T MISS OUT 


$379 


Tina superb Dick Smilh Mini Disc- Dnv^ 
provide® 223% Ihe Hlerago copoeily oi lh# 

Tandy dnveH yet costs Ear tat* 1 CherJc these 
E^nlurfig # 133 4mm Cfimilloppy rUskettc 
* 40 itocRts instead of 35 - 14% moie 
storage l>or lid* # salt iecioEori V dual 
HflKrr for reading an bulb sidei - dyuhlon 
the sloTrigpi c:«paf?ily • secoidmg denslly 
{inside track) Z7SShpi # LOOK by!es per 
"idf • drive number li ivritoh a-ulectable • 

□ Kff at jifsl drive or add on drives Ear TRS- 
SO (Save £1000 plus i>n n 4 drive nysleisL 
campcsTEfd lo ihe Ja nuai y 1980 Tandy price) 

Power Supply Ca ' x ^OO 

EspecialilY suited to 1h& Dick Smith mini diae dnvn The 
unit hat dual voltage and wtLL power TWO drive b 

Connecting Cable Ca1 K 3232 $4 

W wciy daisy-cham cable lot L-aiitcQlhng 4 di 5 cdriveE to 

yaui TflS-80 


Cal X-J230 


GO 


v i* 


iliTii 
















COMPUTER 



Chess master^ David Levy, 


begins a series of articles on tke principles behind programming 
computers to play games, 


Games at* fun, but Nome game* are mon- 
fun than others, di"|ffndln|i nn your 
last*, It 1 * long been reeog ri^ed that the 
type of mind required to plsy good 
ebes& F bridge,, backgammon or poker r as 
fljso likely to be adept at solving cross¬ 
word putties and writing computer 
programs. Hence iL Is hardly sj.i rp rLsnii^ 
that many programmersderive enormous 
satisfaction from program ming LniellJ- 
gentr names. 

hi Hi is scries of articles I hIiaII discuss 
the principles of programming a compu¬ 
ter to pl^y games,, placing Spertal em- 
ha&is on the particular problems po^d 
y running Lhf^e program s on a micro , 
My aim will be Eu acquaint the reader 
with the techniques of games program 
mlng » that Is) he will have the confi¬ 
dence and ability' to program any intelli¬ 
gent game For a personal computer. 
Although 1 shall use a limited! number of 
Game-. In my examples, the same general 
principles can be applied to any game In 
which the computer competes against 
the user Or users., 

The series will be divided Into three 
parts. The first part will coyer ah the 
general principles, giving examples and 


suggesting Interesting programming tasks 
for the more enlhugiaslic reader who 
wishes to test his understanding of a 
particular topic. En part two- 3 Khali dis¬ 
cuss some specific games in mine detail 
and describe what work has been dona 
in there mm ho that the reader who is 
interested In a particular game need not 
re-invent the wheel. 1 shall aEso invite 
readers to write to me with their 
questions and ideas, and I shall puhllKh 
the most Interesting letters together 
with my comments (though 1 H-grot 
that no personal replies con be given}. 
The third part of the Series will bcg.in 
when the most interesting games bare 
already been discussed in detail, and It 
will be possible for me to devote most 
of each article to the reader*' forum. 

I very much hope that these articles 
will be interesting arid informatiiE for 
all of you who are into', or would like 
to be into, computer games, 

Input/output 

E.'O on a personal; computer is often 
lamely a matter of taste, though certain 
points are worth bearing In mind when 


writing a game playing program: 

1 The output should be easy to follow. 
You may not think this important, and 
many program mp.rs take the attitude 
that if they cun understand their out¬ 
put nothing else matters; but how about 
Spmpiw rN(? |f you want to show your 
program off to a friend It will be so 
much belter received if the output is 
clear, conetse and unambiguous, 
Remember Lo output any information 
that may be helpful, for example In a 
chess program you should always 
inhautire cheek 8 checkmate and stale¬ 
mate. These Little touches take hardly 
any extra effort, and they make your 
program that much more attractive to 
another UKfT, 

% If you want to use neat graphic. 1 ; or 
printout, plan the Layout cam fully, 
taking Into cortskUiration all possibilities.. 
It's not much li sc having your !rrldj;p 
program display pretty pictures of the 
cards If one day you discover that whim 
you are dealt ten cards m a suit only 
nine of them will fit onto one line and 
your whole display is messed up, 

3 Ensure that the user can easily fw 
whose ium It is to play, unci what the 


ta a.pc 







last l movt T was. It can he Lrifuii^tinp; to 
l^lvv the compute r far a m LEiule or two 

and thru return to find that. the program 
Ims moved but you do not know what It 
has-done. 

4 Make It easy for the user to enlur a 
move -ind Eo clear an Incorrect move 
entry . 

Is K ensure that the program wilt reject 
an illegal, ImpOffiiibh- or ambiguous 
move or any entry that does root con¬ 
form to your simple input, rules. 

One-person games 

A one-person name does not involve 
an opponent, You play Afiain^ a micro 
CMffl of the fon-es of nature find if you 
make a mistake it may be possible Lhj 
recover, and then go on to win. Solving 
a problem or a puzzle is-i good example 
of u one-person gamp — when you get 
near to u solution there is no -one to 
oppose you by suddenly making th o 
problem more difficult. It may seem at 
first glance that patience games are one- 
fM^r^csn games, buI in fart many patience 
games do not permit the player any 
freedom of choice. so the ’game 1 has no 
real intends*. Once the cards are cut the 
player either will or will not finish the 
game, and all of his decision* are nuidu 
for him by the rules, 

A well-known on#-pwson game. Is 
the K-puzzle, in which a i'i x 3 array of 
tiles contains (he numbers \ to H and 
an empty space. {The numbers are 
sometime* replaced by letters,) The 
player shuflies the tiles and then tries to 
reach some larcel position by successive¬ 
ly moving tile* into the empty npaer, 
For example; 

■STARTING TAM ET 

DON FtaCHATlDN OONKtCiGRATIUN 
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Here Elie task is simple, and one way in 
which llti target can be reached from 
the starting configuration is by moving 
Lhe Liles in t he fo I lowing order: 3 2 1-1 
fi ,7 .ft ;i .2,1,1 fi 7 8,5. With * it her start i ng 
and target conflgurations the task may 
be more difficult, and for those who 
find lhe 8-puzzle too simple there Is 
always the l&>puzzlc p in which a A x -3 
array has fifteen tiles and an empty 
■Ii;i 11 ■. I hen there k si the 2-1 .piiz^k 1 , the 
35-puzzle and the (n 3 — 1)-puzzle. In 
fact there Is no reason, other than iradi- 
tion, why the pu/?Jps need to be square. 

Heuristics and 
Algorithms 

The b puzzle Js an excel lent exampli 1 of 
the type of problem that tends Itself to 
solution by heuristic means, Before 
describing how we should se 1 ! uhoui 
programming games of Lhis type, it 
would br u\\ vci*93 to disting,uisli betwtu'11 
the terms 'heuristic 1 and ‘algorithm*, 
whieh are often misund ptsLchhI . 

An algorithm is a technique for 
solving a problem ithe problem may be 
finding the best move in some gun*) if 
n solution exists. If there is rim solution 
to the problem the algorithm should 
determine this fict. Thus, an algorithm 
always works, otherwise it is not an 
algorithm, 

Must interesting games do not have 


an algorithmic solution, at least in the 
practical sense, Of Lonrse there Is an 
algorithm for finding the perfect move 
in a game of chess - simply examine 
every possible move for both sides until 
one player is mated or a draw as eetab- 
Hshed — but since the total number of 
diess games In greater than the number 
of atoms In the universe, Hus algorithm 
would l e somewhat stow in practice. In 
contrast, however, then.' doeu exist a 
useful algorithm for the Interesting 
game of Mini, Nim Is played with .i num¬ 
ber of pile* of objects, often matches* 
and with various numbers of objects in 
each pile r The players move alternately, 
and to make a move a pLayer must 
remove, from one and only one plk\ 
any number of objects be chooses - 
from nm object to the whole pile r The 
player who removes the last object loses 
tin 1 game, iln another version of the 
game the player who takes the last object 
is the winner.) 

In order to win at Nim one need only 
know Chi following algorithm, and a 
few exceptional Mies; If Htr number of 
objects m rach pile is expressed in 
binary, and each binary column of 
numbers is added in decimal (without 
carrying number})' I hen if I be decimal 
totals (in* aft efr'n orzero thett the jpenf on 
who is next It* mvvc is in a In sin £ pvsi- 
fiorr. I lerp is .i n example. 

binary 

Pile A r II 11 1 11- 7 matches™ 1 1 1 
Pile b: Hill -S matches- 10 1 

PjleCr 111 -4 matches- 11 

Pile l>; 1 - 1 match - 1 

totals; 22 4 

All three totals are even so whoever 
moves nest will lose, provided lha'L his 
opponent playa comply, 

ftiere -ire some obvious exceptions 
e o the rule. For example If piles A. H,C 
and U cadi have one mail'll then the 
player who moves next will win. and tlm 
^nie is true of ^ postUon in which 
there's only one pile of matehrs, pro. 
vlded that their sne-Ht least two matches 
hi this pile. 

TliC existence of Ibid algorithm does 
not detract from the Interest of the game 
since its implementation is somewhat 
difficult for a human being, unless the 
number of piles and the number of 
matchns In each pile is small, But for a 
computer program lilt task Is trivial, 

The profiam considers each move th.i! 
it can make, taking one match from 
pile A, two matches from pile A, and so 
on k »nd It evaluates each of tin? resulting 
pnsit ions until it finds one where thr 
decimal totals of the binary coluanns art 
id I even or zero, whereupon It mikes the 
move leading to that particular solution. 
Once a candidate move has been rejected 
it may be thrown Jiway,so HAM is re¬ 
quired only for the current situation, 
the move or decision currently under 
consideration, find workplace for the 
binary/decimal ea leu Larinns_ The pro. 
gram tries each move from thi- current 
pns.ltkm, a nd If a mow? is fnunel to he 
unsuccessful it IS 'unmade', and the 
naxL move tried. in this way it Ls not even 
UGtcfi&AJry to fitore both the current por¬ 
tion and the candidjite position the 
program can switch to and fro between 
them by nicking and utirnaking moves, a 
technique which is useful for savins 
HAM Irt a highly restricted memory en¬ 
vironment, 

One trick to remember tor Ntm, or 


any other game with sn algn^rithmle 
method ^f play, is this, Should the pro¬ 
gram find itself in a theoretically losing 
petition, as might happen at Lhe start of 
the ganiE> it should make the move that 
leaves its opponent with the most- com¬ 
plex decision, En this way the opponent 
is more likely to mikr> a mistake. Ip Nim 
l would suggest that if your program is 
in a losing position it should remove one 
match from the largest pile, 

A hcwiMttc method of solving a prob¬ 
lem relies on cornnMn®enw it'ehnlquE's 
for ^ettinn L'towr and closer to Ihe soEu.- 
tJon h until the solution Is artu ally within 
Eight., A heuristic Is Lherefove a rule of 
thumb It will usually help us to find a 
volution to the problem, but it Is hot 
guaranteed to do so, In situations, where 
a lieuristie does work, it will often find 
the solution much faster than, any algor¬ 
ithmic method, though seme heuristics, 
for best rasulLs. are often employed In 
conjunction with an algorithm, A fre¬ 
quently used device which makes use 
of heuristics is the fm\ and we shall 
now examine a method of solving the 
H-pu/ile by use of u tree and a rimplc 
heuristic. 

Let lle return to the darting config- 
umtion on figure I. We *lw s nys refer to 
the starting eonfIguntbn, or the point 
from which the program must move, 
as the to qI of out tree. Kefore we can 
decide which move might bo best wC 
iiiuhl know which moves are possible, 
i,e. In accord mice with the rules of the 
gaiiic, A list of these moves is usually 
supplied by a subroutine called $ legal 
moix generator t which may he ex- 
Enunoty complex, as in cbes^, or very 
simple ss In thr B-puzzle. It Is not 
difiicuEt to sec that In our starting 
configuration thero are three tiles 
which may be moved, 3 n b and. S, Our 
leg4il move genenlor would determine 
thi» moves by examining the element* 
of the 3x3 array which are horkgonlally 
or vertically adjacent to Lhe empty 
‘rfiXi'i *, and EhL'ic arc many simple 
mcthiKls for doing so, We might, for 
example, store all the legal move* In a 
table, If we number the elements of the 
array table thus: 

1 2 3 
456 
7HU 

our table of moves might look like lliis.^ 
vacant photic* 

1 2,1 

2 IM 

3 2,6 

4 

etcetera 

so that by knowing which element in the 
array was vacant the program could Im¬ 
mediately li-st the legal moves, This type 
of approach Ls called table-dril \ l M move 
generation. It is often the fastest way to 
generate the moves but for some games 
it consumes loo much program, memory 
for It to be a feasible pr0poEitiol1 k 

Having germrated the moves 3^5 and 
8 from our starting con figuration, we 
can now begin tea n*c the tree xrow P 

The fr/igrtcAcs of the tree jut the 
moves (mi m 2 m 3 } that c^n be made 
from lhe root of the tree. We may de¬ 
note the root position by iV.lhe posi. 
lion arlsLng nflrr milking the move mj is 
Pi; after making the move It is E'i, 
and after m , it U I P J . These positions 
are ropraserLEed on the tree by nodes. 

The program now looks to sh> if it 
has solved the problem, nncl If It hud 
done *o it will output the move leading 
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to the solution, followed by a statement 
Lo the effect that the game 1 is over and it 
has Tound a solution in however many 
moves. which are than listed. If It h M 
not solved the problem the program 
m tght then Like to know how close each 
of its moves has come to providing a 
solution, in which case it m ust evaluate 
each of the resulting positions. This is 
done with a device known as an* twiner 
Uan function (or scoring function), 
which supplies a numerical score that 
represents neimitt to or distance from 
a solution . 



A simple evaluation function for the 
8-pilule can be prog rammed by counting 
how many vertical and huri/.oiUal places 

tftch tile is away from Its target loci' 
tion, and summing them. This use of 
the so called "Manhattan Distan ce 1 is 
quite common in the computer solution 
of similar problems, it we examine our 
darling configuration we can see that: 
the 3 is two places away From target 
the 8 is two places away From tercet 
the 2 is two places away from target 
( I horizontally h ) vertical I y) 
the jj is one place away from target 
the j 1 ,1.4 and b arc all two places away t 
and. the empty space tdo not forget it) 
Uone place away, 

So the total of the Manhattan Dis 
lanees ts (2 x 1) + |7 x 2) - 16,and this 
is the score, Sq, which is associated with 
position 1%, 

Counting tha Manhattan Distances in 
F t P F = , and Fj. we get: 

Sj "1C 


(Note Lkal when a solution is found, 
S will he zero,) 

So on the basis of our evaluation 
function it looks as though moves ni| 
and retj are likely to lead to a faster 
solution than m*. since positions F t and 
t-j seem nearer the target position than 
does Pj, And this is where the story 
orally begins. 

An obvious, though tedious. Algorith¬ 
mic solution to this problem is to took 
at each of the positions F, . F ; and Pj, 
then generate all the legal moves from 
each of these positions look at 
the newly result mg positions, then 
generate all the moves From these posi¬ 
tions „ and so on, until one of the post- 
lions is found to he the target (i,e, Its 
score S h the sum of the Manhattan Dis¬ 
tance^ will be zerot. Eventually. this 
method (which Is called 
sCdreA) will find a solution,, that is SO 
long as the program does not runout of 
HAM, hut by uaing a n.lriiph 1 heuristic 
wt can bead the program in the right 
direction, and hope Fully a solution will 
be found sooner than if the exhaustive 
search algorithm were used. 

We have seen that when we expand 
the node F,-,. of the three new position* 
that appear on the tree, i\ and F ; 
appear to be more promising than F,, It 


is clearly logical to expand the more 
promising nodes before the less promis¬ 
ing ones, so at first we should m-glect 
F 3 and concentrate on 1% or F = . 8lnce 
they are of equal apparent merit* lhr 
program may choose between them at 
random. Ut US a^me that It chooses 
to expand P| from which it will generate 
the move* of the 2 tile and the 3- ilk?, 
Since the 3 tile was moved cm the pre¬ 
vious turn, mid the program is Intelligent 
enough to know that it does no! want 
to go hurls to where it has Juki come 
from. the only move i,m L |) Lhat the 
program needs to consider seriously is 
the move of the 2 iilc, which would lead 
to the folio whig portion: 


/ i 


1 % 

1 

3 


A 

7 

1 

4 

S 


which we denote by Fj, ( , and which has 
a score (Sj 3 }of Id. 

The best portion now on the in* j,e H 
the position closest to the target configu¬ 
ration, is F] i, since its score oF 1-J is 
lower tban the score* of -alt the other 
nodes. So remembering not to allow the 
rclrogmrir move of the 2 Llie the pro¬ 
gram now expands position p M , and 
the choice is to move the 1 tile or the 
b tile, giving rise to the following 
position: 



Once again we liave a tie, two "best 1 
positions with scones of 1-1, and so tin 1 
program again makes nn art it ran,- choice 
‘rhti process continues until a .solu¬ 
tion jiR found, It Is easy to see that tht 
method can hardly fail to be substan¬ 
tially faster than the exhaustive search 
process described earlier, The tree is 
rown intelligently, rather than In a 
uniboy manner, and better use is made 
of the available memory. With Lhe Ex¬ 
haustive aii-arch process the computer's 
memory will, unless a solution Is found, 
be filled at a stage when a very Large 
proportion of the nodes on the tree ait» 
not of any real merit. With the heuristic 
app roach, when memory is exhausted 
we at [cast know illnt most of the meifi' 
orV has not been wasted on unlikely 
mOvts, and we can use the Ix-rfL Sequence 
of moves found so far, 

What to do when 
Memory is Exhausted 

Working with a personal computer III- 
pvllBhly psjses memory ron*Lram.t* on u 
different scale from those encountered 
when writing for a large machine llow 
can the programmer combat this prob¬ 
lem when examining large tr«s in an 
attempt to ko|ie a one-person gnmeV 
I shall describe two approaches to this 
particular problem: 

(t) Follow a path through the tree to 
the best positk>n found so far and output 
the moves on this path. Then make this 
"best position 1 Into the root of a new 
tree and start ogam, 


(2j More intelligently, when memory 
becomes fuLI r delete the currently "worst 
position found so far 1 and use Lhe lifiwly 
scrubbed bytes 10 store thunest position 
that the programme generates. If tills 
process I* continued for Iona enough, 
either a solution will be fsmnd or the 
trew will eventually have two- paths, each 
path having no offshoots, When that 
happens the program mud choose the 
best of the paths, and make the term Inal 
position on this path into- the moot of 
the new trct\ remembvrinii to output all 
the moves on the path leading to this 
position. 

For example, our tree generated for 
the ft.puKZrle now looks like this: 



tf memory Is now full the program 
would delete m 3 [and Fj), to make room 
for the successor position produced 
when it expands P, ^ or P| , a r Let us 
■saimt that both m, s ^F ; ) and m 3 fI 1 *) 
are deleted, to make way for P 2 n and 
Fiji- We then haw: 

f* 



and the program can. now output the 
moves mi and mu, making position 
Fi | the root of a new tree. 



The new F a 1* Lhe old P 3 , 

The new F, \i the old P L e i 
The new F 2 Is the old l\ 12 
The new F ( s is the old IP. . ., 

The dew F, i Lh the old F| 1 3 2 

And thus the search for a solution eo-n- 

tinues. 

The shortest solution 

9n most games It Is sufficient to win, 
but therf may be reasons why one 
wishes U> win as quickly as possible. 
For cne-pen&n games' then' exist 
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various rafinemenls on this method of 
ttro searching which &re lUcely to pro. 
due* such a msuli. 

The underlying philosophy in the 
search for a speedy solution is the no¬ 
tion that il Is not only important how 
near (or far) you an- from victory „ it 
also matters how many moves it took 
you to get there. With the K-puzzle for 
example a ten move sequence lending 
to a position with scene 12, may not be 
SO likely to leid to a sburt solution Ida 
two move .sequence lead ini' to a sscore of 
13 — perhaps in the next eight moves it 
will hr; possible to Improve on the 13 by 
more than I. thereby finding a shorter 
route to the solution. 

This notion might be expressed 
numerically in the following evaluation 
function' 

score - sum of Manhattan Distances + M 


where M is the number irf moves needed 
to reach this position, Whether or not 
this expression is the best method of 
celating the score to effort invested and 
achievement realised, can only be deter¬ 
mined by trial and error, Perhaps M 
should be replaced by 1 M or by 2M B or 
some ether function of M r Playing 
around with the evaluation function in 
this way h changing the terms in Lhe func¬ 
tion , hone of thi- di 1 lightscsf game play¬ 
ing programming. When you hit upon a 
really go ml evaluation function and you 
see the program’s performance improve 
dramatically as a refill, there is a feeling 
of exhilaration, rather likr watch ins 
your child craw 1 1 Tor the first time, In a 
later article we shall see how evaluation 
functions can be modified in the light 
of experience gained with the program, 
and it will he shown that El (seven pos- 



slble for the program itself to learn 
from its mistakes and modify its own 
evaluation routine! 

Flowchart 

A generalised global flow chart for the 
search of a one -person game tive is 
given below. Etcmernbcr that the most 
creative part of the work lies in find me 
a good evaluation function, and the 
performance of your function can be 
measured by the number of spurious 
nodes that are expanded On route to a 
solution. A perfect evaluation function 
will never expand a spurious node. The 
vciy worst function will expand each 
node at one level in the tree before look¬ 
ing ahead to the next level (this is ex¬ 
haustive research | r 

Task of the month 

Write a program to solve the H-pu&sle iii 
the shortest number qF Steps il ran. Test 
the program by selling up various dart- 
Lng and target configurations, and see If 
your program solves the problems in 
fewer steps than you do. (Probably neb 
the? you, nar your program, will be as- 
fust as. Bobby Fischer, who can .solve 
these puariea with phenomenal rapidity ,1 
When trying the problems yourself re¬ 
member not to cheat if you move a 
tile and then change your mind and 
move it back,add two to your count, 
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300 nSec Pfi rr&fj Swc. 


OHIO SCIENTIFIC lOEili SOFTWARE 
ind^aim-g minimum HAM required, 

GAMES: Machine Lumpy w 4K 

Q 1 Chet? , $19.95 

GAMES: BASIC Language 4K 

G,29 Alien Inva^JO. ...... £3.95 

Plus prt any OUUft, 

CATALOGUE 

C.1 Briof rimci-ipuon ot all lolfftara, 
h-inii end bar pr-D-grumi £2.95 

UTILITIES; EIA5.IC Ur-simat! 4K 

U.l.LinvHv nymtaw. ..£9.9b 

LI.3. Variable Table Maker £0,95 

U.3. Stai^h ... , , s £6.95 

U.4. Branch PinduT ... S6.00 

U .5. Super Ui ih cv P« k i u 1 -11 $ 19.9b 

U.?. Poker Raubne Maker. . £9.96 

U.EJ. Curinr CcmErcl , , , , , SO.95 

U.9. C.C. with lihon cuts. . . . Si 3.95 

U.l I. Dumb Terminal P-rggr.am . £3.95 

U.12. MacPiium Coda Ld». . S9 95 

U. 13. I ic k Tack <9‘ <ioek I $ 7.95 

U 14 WP 6E02 Word hoceuur 
I global edit, Paragraphing, Ciir%n r, 
TAB.elc) ...... + ..S39.0D 

UTILITY! MauhiliD Lariguaih' 

U 0 Aula louder, £7.95 


LlTlLlTV: BA£lC SK 

U. 10. D«Kafiombler.. 


17 95 


INSTRUCTIONS'. PapL^r an l V 
0 IQ 26 pd^6', 

1.1. Gruphrct Initrucliont . . . S4.95 

1.2. How lo Read a Lmi ol 

MitroioH. . .. ...... . $1.95 

1. 2. fiUU OauCJi'Prm It r Inier fiutt . SI 95 
\A. Jov Slick Inatru-ctiohs . . . $2.96 

1,5. R,5-. ?33 Conversion . .$4.05 

I o. 0£l ROM UASic . S9.95 

I 7. HuwioWme Pretetiiones 

. . S1,95 

i >M OiiM»embied rom Lifting ss.gs 

t.9. Tokantund BASIC SEOiiXkJ . . $2.99 
1.16, Reverie Video ImtrucEmm . $0.99 
1.11 LJiHatismbied ROM Lnunu 
Wiih cotiMiwnti $1295 

1.1 2. 32jq-B4 Cbaracrer Oupiay . $12.95 
1.13 WP &502 Wgrd Prgc«Mor BOOK 
ONLY from U. 14. . . . $ZM 

LOOKY VIDEO 

M[]il Order 

P.O. Box J47, RICH MONO, VIC. Si 21 

PACKAGE a POSTAGE ALLOW: 

1 gi 2 fetemi $1 00. 3 In 5 it*™n $1 50. 
5 la 9 iiiirns $Z.00, 10 ur mare items $2.50. 

£HGP 4 IS BRIDGE ROAD, RICHMONP, 
PHONE: 1031 4 29 5074. 
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EDUCATION REPORT 

by Miriam Cosic 


The Vic Eon am Education departments 
aim Is to jjei computing facilities into 
every High rchCKil in [lac Slate. Sta far 
mote than seventy high school* have 
their own computers. A further sixcy- 
odd have access to larj$cr ^y stents as 
tertiary initltu lions and oilier schools 
through batching, on line ui being letn 
equipment. 

Maribymong High School* I or ex¬ 
ample. has a wiing 300. Representatives 
from a number of schools an the area 
bring in cards fot batch processing. One 
way or another, some 54% of Victorian 
schools Si pc into computet education, 

The Secondary Computer I Utica non 
rofnmiuec (SCtC) wj*. set up by the 
Secern dairy Division of the tdu cation 
Department in response to enquiries 
from principals., teachers and school 
council* ahum \cinriii up Licilm^ It 
I includes members from various di^ 

dpEiues in p\c a rounded approach, 
I and makes recommendations to the 
Director of Secondary 1 Education on 
matters concerning computer cduca 
1 tinn. These Include allocation of fund- 
I ins, wh ic h bocoitws available, advising on 
equipment for purchase and approving 
courses lor teachers l«r which study 
Leave may be available. I[ assists in 
curriculum development and offers 
support services its schools, 


The Committee consists of twenty 
members. live, including [he chair mail, 
arc from die Hoard of Inspectors 
Secondary Division. Three of die 
rnembem. I wo front high schools mul 
one from Central Rexona! Office, 
act in the capacity of Slate Consul¬ 
tants. The rest of ihc committee is made 
up o f representatives from high sdioots 
plus a Science bacuity rewards officei. 

In Tasmania, South Allsu.iIij and 
Western Australia, full-time computer 
consul (ants are attached to the edu¬ 
cation department*. South Australia 
has set up a central computer centre, 
with special couriers transporting cards 
between schools and Its batch pro¬ 
cessing system. It also has several 
microcomputers available for loan. 

The Eliiabeth Centre in Hobart 
has a group of specialists attached 
and provides a central computer sys¬ 
tem and advisory body for cnmmrici 
education. NSW, on the other luiui 
seems to have lirrk central control. 

Mi. Ciaeme Inchtey, Chairmim of 
the SC EC. his said "lhal he would 
like to see a central system In Victoria 
eventually, serving regional centres to 
which high schools can hook up, fiut feu 
the moment ihese idea^ will have to 
wait for polity development and 
funding. 


The Secondary Division ls 3" ihc 
Hdncalion Departmenl is iccon intending 
lhal schools set up their own systems Ic 
has ny policy on si/e. but the funding sib 
mill on dictates thft computer si/e be 
Hiii tied to what schools can afford wdlh 
lie tie assistance from the government. 
So schools ate looking at lolat systems 
fur unde r % 5 ,OOG mic niprweuorc. 

This, Mr I nth ley point* out, is not 
necessarily long term. Perhaps three 
to live years, until policy changes pro¬ 
vide money for more powerful systems, 
l ull in-house minis, ,iflowing more lhan 

one terminal for a dm of twenty, 
would be ideal but loglilkl and 
funding die l ate. 

At the moment, limited funds are 
available to schools who tender a sub¬ 
mission- 1 lowever, central funds arc not 
specifically allocated for computer 
equipment in schools. 

I lie lacE that schools have to raise 
their own ilnance will differentiate 
whai sc holds In different socio-econ¬ 
omic ililmn cart have. Some schools 
cannot afford a computet at all; others 
have to decide on what may be more 
pressing claims on their hudj^is. Some 
private schools have had very sophisti¬ 
cated teaching systems working for 
some lime. 
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Schools have ;i free choice on how to 
Spend (heir money, A Idler from the 
Director Generals Comp 14 ter Policy 
Commute* advised on die configuration 
of hardware lo buy, and suggested,, that 
the Education Department be con¬ 
tacted for further amice. No products 
were ervJnrs.ed, 

A Depanmnul circular surfeits [lure 
a "sound HhooTi computer syicem" 
should have (he configuration of a 
central processing unit, keyboard, visual 
display unii/s, primer, "disc storage 
mnl, card reader and adequate docu¬ 
mentation, El should be usable by 
beginner [cachets anti students a* 
well as the experience eh and have the 
following, capabilities: use of MSEC 
with the capacity for Alternative ling' 
u.ige^u legible display, text editing, it 
high resolution graphic display, a 
capacity for future expansion and niter- 
facing with other equipment and for 
linking into external display uni is 
wiibout undue extra expense. 

Ilia most popular system in use in 
schools at die momjent is the 4tfK 
memory Apple 13. At November last 
year, thirty-eight schools bad opted 
tor lltts system, wjih about twenty 
using the Tandy TRSHO. 

The Apple sells for around St ,600 
and requires a colour television and a 
cassette as auxiliaries. The lower level 
TRS&Q has a4K or I6K mcnioiy, wish 
a black and white video display moni¬ 
tor, and a cassette recorder Which scores 
user programs, ail at auaund S7QO, 
More suitably, the higher level, wiih a 
more powerful BASIC, costs about 
SI. 200 . 

By the time a line printcT is added 
for about SI.200 and a card reader for 
about SW, it is easy to see time schools 
will he straining their budget* and thai 
gtrvcrnrttenE assistance Could be speeded 
up. The ability 10 take VDUsis import- 
am to Efke system r so that as funds 
become available student access can be 
increased wi ill out disrupting (he system. 

In Victoria, 11 is 110 E Education Dep¬ 
artment policy to endorse n particular 
product. However, in N-5.1A., after a 
complex tendering process, ;i recomm¬ 
end ;n ion was made. In lhar Slate, the 
developed *2K Apple II and the small 
ts A S Minimap were recommended. 


Mr. Incliky lias suggested dial 
compatible sy stems be bought a I 
different schools. This may overcome 
the real problem of leathers ehangsiig 
schools after having learned compul- 
ing while selling up (heir own systems 
and having difficulties in adapting 
to a new one. 

The familiarity of teacher* with 
computers is something which has 
to be developed. Computer edueatiim 
its becoming part of teacher education 
courses and the Sure College ai Mel¬ 
bourne N organising a postgraduate 
course In else area. Bui most teachers 
arc already established in (heir fields 
SO the SCHC is Lryang to sponsor in- 
service training schemes to familiarise 
those teacher* who arc already quali¬ 
fied. 

In l L f7 £ 3, ihe Travelling Computer 
Koadshowv run by Che Secondary 
Maths Committee as a schoujs-based 
in service, visited about fifty schools. 

91 demons! rated inicroc ompu le rs 
and informed 1 cache rs about she equip¬ 
ment about software capablllltes and 
the ways to establish facilities. 11 also 
gave some teachers first time hands on 
experience of computers. 

This year, die sn-C will lie l iking 
over [he Show. They hope the entire 
staff of the schools they visit will 
take part, and that il will widen the 
scope and understanding of all discip¬ 
lines. 

According to a circular explaining 
the 5CEC. “although mosl schools 
wfrt att'ans of the luaifckematical and 
administrative uses, there was link 
awareness of Eire wider and snore 
valuable application* to commerce, art, 
t3ie social sciences, etc/ 1 

In fact, according to Mr. Inchky. 
application is almost entirely res Eric led 
to iho mathematics area, Lack of highly 
developed software and general con¬ 
servatism have slowed die movement of 
schools' computers into adminislration 
or use as a [Caching aid in other dis¬ 
ciplines. 

lire re is u real need for educational 
software, ihe SCEC is setting up an 
interim software library to make soft¬ 
ware of suitable quid iiy available to 
schools. Currently, a lo! of it is being 
wri t ceil by teachers some of il ve ry- 
good. some not so good. 


Computer education is divided into 
1 wo mam areas. A computer awareness 
course is being introduced in ihe lower 
years. It is a general study of ihe history 
of computers, what (hey are, their use*- 
social Implications and effect on the 
individual in society, with a bit of 
superficial programming thrown in. 

At this level, the *1 lot rage of com¬ 
puter facilities could be solved by 
sharing among schools. This would 
have to he organized iirilujljj tire Schouli 
themscEves, arid so far the idea has nol 
taken off. Hut moving (he practical 
nari of tire computer awareness course 
from school to school would give 
students important hands on exper¬ 
ience, whereas baidling puli the inter¬ 
action emphasis oil piOgrjMMULUg. Vhlieic 
batching does have to he used, il is 
recommended chill the IUtu around 
lime does riot exceed two days. 

At the top end of [be school, yeans 
3 3 and 12 computer education go 
into die more technical area* of pm- 
grikBlUkdiig, logic gates, etc.. :ls well 
as the social implications of computers 
and how they are applied in in thistiy. 

The SHIS has released a syllabus 
for schools, which gives guidance 
for a full year I I Computer Science 
Course. It includes (lie history and 
description of computers, flow chart¬ 
ing., introduction tolJASIC h peripherals, 
DP applications, mk ^processors and 
social Implications. 

A small proportion of student use 
the higher levels of computer edu¬ 
cation, so the main iIltusc Lsf develop¬ 
ment lias + becn direeled a! the aware¬ 
ness courses. This rnuy dianp as ihe 
Victorian Institute of Secondary l\do¬ 
tation lias accredited iSSC Computer 
Science for assessment and certifi¬ 
cation as a Group I subject in I98U 

Group 1 subjects are examined enter* 

nally and $et can be accredited lo Lieu 
vc rally entrance assessment. Tire re has 
been "□ hiteh in (he assessment of the 
practical part of ihe course' but once 
this has been ironed out, it should not 
be too long until die tertiary instit¬ 
utions and VUAC formally" accept 
Computer Science counting towards 
entry. 

lire re are no formal requirements 
for the course, ah hough it Is apprec¬ 
iated diat students with a maths back- 
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ground would h nitrile ihe logic anti 
symbol tnaiai |>llLji Lciin nf algorithmic 
pmhlcm suls'ifig and progr^inminp, more 
easily r h ls amended (hat die fuhjeci 
eotJiple merit any eombLnoticKi of sub* 
jests juilI ts nol designed strictly as. ;i 
pjjt of a maths/setence Comr&e. 

The course lias ilirce main objec¬ 
tives, Snidenls ate expected to com- 
]ilcte the course knowing broadly how 
computers work. They will be tju^lii 
to devise, tesl, code, document and 
validate simple algorithms for problem 
solving. They should also end up under¬ 
standing the information inaiupulaljon 
potential of computers. 

To achieve this* the course will 
ami ill providing students wllh an In- 
sidn into logical processes and problem 
saving with algorithms. It will develop 
the ability to recognize these problems 
and ihe :-.kill in devise iiEgorillimii; and 
will familiarise students with ihe con¬ 
cepts of data structures and Hie pro- 
ceasing, and methods of using hardware 
and software components, a programm¬ 
ing language will be laugh i and the 
tMP$la1iort of algorilhtm Into that 
language. 

Formally h ihe syllabus contains a core 
of twenty weeks' and optional units 
over len weeb, The cote contains six 
sections titled: Computer Structure* 
Algori i h ms, Proars m mifig Language. 
[>tla Structure \1anipLtfcatiim, hi pul 
llimuil Devices and File Mailipulutitin. 
St li dents can choose two out ol the 
four optional units of Social hnplt- 
cations of Computer. Hardware, Sys¬ 
tem-Cast Studies and VislIh to I oh Call :l- 

tionin This will be contained in four 
periods nf forty-five minutes each, 
■per week. 

o5 r ‘. : of [lie marks Will go In prac¬ 
tical core work, and 55V\ to an exam¬ 
ination k both of which will he exter¬ 
nally assessed. The piacckal work 
must be passed for a puss Lei the subject. 
The rest of the marks are taken up 
by in tern ally assessed optional unit 
material. 

ihe universities are questioning 
whether the practical work will be ade¬ 
quately external I v asseueJ. Tbk is the 
hold up with VI AC aeceptanee of die 
subject 

The VISE recommendation on the 
matter is for a moderating panel, con¬ 
sisting of teachers from regions desig- 
nuecu by VIM- ns a convenor P to assess 
the students' work. While the class 
teacher is present at the panel meeting 
to answer queries on the students’ 
work, he or die does not take part in 
the marking direcily. 

The problems seem casllv sur¬ 
mounted and no one expects the uni- 
vend ties not to accepl the subject 

Once this happens, the ramifications 
could really make the prospects for 
computer education in schools look up. 
More e m pi uses will be placed on the 
juntoi awareness courses With ihe in¬ 
creased slants of I ISC Computer Science, 
and depending on a good showing an 
cnrolEaiems. govern men I funding will 

have to cortve ih rough. And with in¬ 
creased government spending com¬ 
puter professionals will Increasingly 
turn their eyes ro the market fur ^uud 
educations! software, which will prob¬ 
ably spin off into leaching aid develop¬ 
ment for oilier disciplines. 

Victorian education will be moving 
into ihe computer age. 
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A PC's Bench test ami In Store provide ti comprehensive guide ro 
hardware procurable in Australia To provide tf balanced coverage 
Systems will taken different business application each issue and 
report on some of the software packages nvaiiaMe around it 
Dave Tehbuft and Mike Knight take up the explanation 


Perhaps before Looking at the fine 
detail of our approach for the 
future we should examine the 1 
reasons for introducing System*. 

V ollVo probably soon or inward 
business packages described in 
glowing terms. They are said to be 
complete, comprehensive ax total. 
Sometimes I hoy are nut described 
in any terms Lit all; sometimes 
they are described in terms which 
only the writer understands. 
Somehow the prospective buyer 
must decide from this morass of 
i n adeq uate 111 forma t ion, w h i eh 
packages to consider buying* 

Nor do Use problems crul LlHTO. 
[laving selected a few poi^bte 
packages* tin* potential buyer 
needs to know quite u lot more 
before making any final decision . 

Is it well documented, for 
example? We can barely believe 
some of the apologies produced in 
the name of docuniLmtuUmi. ll.can 
be inadequate in a number of 
ways. First of all it may sun ply 
not exist r , .not even instructions 
for operating the machine! Second* 
iy s yes, it may exist, but in such tt 
form as to be totally uniMetligible 
to mere mortals — not to mention 
tli e p rosjH?-ct ive I s uyer/user. 
'Thirdly, st may exist, but only in 
parts. The missing sections are 
usually the ones you need when 
ymaVr burning the midnight oil 
and all the 'experts'jure fast asleep 
in bed. 

An exaggeration? hi many cases 
wp drink not, although we have to 
point out that some companies 
do produce quite excellent docu¬ 
mentation. 

And here’s something else to 
think about bugs. What are 
bugs? .. .well* in common parlance, 
they are errors existing in the 
application package which cause it 
to go wrong from time to lime. Of 
course, ideally, out? would like 
any problems resolved on the spot 
— time, after all F can be expensive. 
Here the difficulty may be that 
the firm from which you bought 
the package no longer exists. 
Perhaps (more likely) they aren't 
Loo interested, or don't have the 
staff to tackle any bugs. Again we 
don't want to paint an unduly 
miserable and pessimistic picture, 
but these are very serious matters 
and they need to be considered 
before any money is exchanged 


for software. For the businessman 
it could mean his business crashing 
down alongside the programs. 

Okay, enough of the horror 
stories* time now lo take a look al¬ 
so me constructive action. 

Each month when we report on 
a [articular application area, the 
feature will be divided into the 
following sections: 

Objectives 
Tasks and volumes 
Evaluations 
Comparisons. 

New products 

Let's look at each of these in turn. 

Objectives 

In this section we shall define 1 ihe 
objectives of the application, We 
shall also describe the application 
and explain any relationship with 
other application?. Failure to lie 
very clear aboul objectives will 
Lead any investigation to likely 
failure. 

'Faking 'payroll 1 ax an esample* 
we might describe the overall 
objective as To pay employees the 
amount due on time and to meet 
statutory requirements'. Then we 
might describe the application us 
follows: 

1 Capturing information upon 
which payment wilt be based, 

2 Using this information to calcu¬ 
late net payment, 

3 .\ laintainin g records of pay m ents 
to each employee, 

1 l a n h Luc mg fippro pr iute docu* 
mentation for company, employee 
and government records. 

Finally, we might define ihe re- 
latlonsliip with other applications 
as: information gathering — 
possibly the product of production 
hours recording. The payroll appli¬ 
cation will almost certainly create 
"transactions 1 ' for the accounting 
function \ 

Tasks and volumes 

hi (his section we shaJL 
select, say* three package* and 
match them against the tasks 
to be performed. Staying with 
our payroll example, we 
might say something like this: 

-'Nut ojily will this give i guide 
to three particular packages> it will 
also offer a framework against 
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Tasks: rack line 

A 

B 

c 

Create employee records 

. • . 

L • 

* 

Delete (suspend i leavers 


• 


Maintain existing records 

• 

• 

• 

KusUl up tomoss 

• 



Gross to raeii 


• 

• 

Print pays tips 

• ' 

• 

• 

payroll 

# 

• 

r # 

cash analysis 


• 


cheques or credit tmusters 

• 



bank reconciliation 

• 


td 

Update employee records 

• 

• 

• 

Produee accounting transactions 

• 



etc. 




M a v ini ii in S' ol i (me sizes: 




Employee records 

400 

250 

600 

Record size 

isoch 

360eh 
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which to mauuxa other iwkt^s 
of vour choosing, 

Evaluations 

En this section we .shall again focus 

attention on the selected packages. 

This part of the feature will be 

written m a structured! narrative, 

describing each package in turn. 

The main elements are m follows. 

Availability 

Documentation 

System content 

System maintenance 

Coats 

Hardware required 
Support, and training 
User comments 

Availability covers number of 
suppliers, their distribution and 
whether the product is aval!able 
+ off tlie shelf 1 . 

Doc urn ett t a tion desc ribes the 
scope, content and quality of the 
manuals and guides supplied. 

System content will describe 
the programs involved in the pack¬ 
age, their functions and certain 
aspects of their operation. For 
e sample, it may be that each pro- 
gram, on conclusion. automatically 


loads the next in sequence,On the 
oilier hand, there may be a need 
for a lot of disc or tape changing 
during the operation. We will try 
to give a picture of what wil] he 
involved in the day to day running 
of the system, 

SySifcfft maintenance. We shall 
be interested in whether the 
system has been designed to be 
changed easily. Examples which 
spring to mind are tax rates and 
discount terms. We shall also see if 
customisation h easy. Home 
packages are written with "hooks 1 
to enable customised routines to 
be added fairly simply. The 
language used is also important 
here. Finally, we shall check out 
who you have to go to to have 
these changes made. 

Coits need little explanation. 
We shall give the costs fur various 
versions of the package and 1 if 
applicable, Lhe cost of any main¬ 
tenance agreement*. 

Hardware re mured. We shall 
describe the different hardware 
configurations and relate these to 
the volumes which can be handled 
by each. We shall also give a guide 
to the hardware costs. 


Support and training If either 
of these areas are neglected f it F s 
likely lb at you II end up very dis¬ 
appointed with your new system. 
Training should, at the very least + 
Leach you how to operate the 
system. Support is the on -going 
advice and guidance you will get 
from the supplier. It also covers 
their response to any problem you 
may encounter --a hardware fault, 
a software fault or perhaps an 
accident such as over-writing some 
important files. We shat! assess the 
services offered. 

User comments. We shall contact 
users of each system and summarise 
their opinion* and experience of 
the package. 

Comparisons 

This section comprises a straight¬ 
forward comparison chart showing 
all the fuackages notified to AIK' i 
for the application in question. 
Each will be evaluated against the 
criteria discus&ed in this article. 
Because we cannot do an itKlepih 
analysis of every package, this 
information will be based on that 
made available by the suppliers. 
If the publicity documentation 
fails to mention something, we 
shall not make assumptions and 
the column shall lie marked N/A 
— not applicable. 

New products 

Finally; and quite separately lo 
the above, we shall provide infor¬ 
mation on any packages newly 
notified, for application areas 
already covered, 

We Ye sure that this structured 
approach to package evaluation 
will help readers in the selection 
of their business software. There 
are a lot of good and reliable 
supphers of these products in the 
field, all of whom will give sound 
advice. Hut this series of articles„ 
as much as anything, should help 
clarify your own thoughts on 
what can be a rather tricky subject. 


fj you would like to felt (he 
world about your system, he it a 
smtditrd pac kage or custam-buith 
then /dense yet itt touch other 
people x successes fund failures) 
may offer inrutunhle informs lion 
itt businessmen working in simitar 
ureas. 
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BUSINESS 

COMPUTING 

For the f irst time the pmgre&s of technology mak es it possible 
to enjoy the hem-fits of a computer in t* smatt business environment 
for about fire thousand iloihtr* 
ftr is that realty true ■ 

The answer is "yes, hut 

The purpose of this article hi lifktnay Zaks is to justify she "yes" 
amt to describe she "hot”. 


the essential deficiency of mteru- 
computer systems is n ot a I ihe hardware 
kvef but, at die software kv^L This has 
always been the case 1 ever since com¬ 
puter* were introduce and history has 
consistently repeated itself every time a 
new generation oi ha rd ware was iniro- 
dueecl, The neee*$ary bird ware to 
process efficiently a number of business, 
application* can indeed be purchased for 
S5.OQ0 10 525,000. However, software 
is only slowly becoming available. 
Nam rally many tradeoffs exisl in 
function ol the capabilities one wishes 
lo acquire, and these will be studied, 

'Hierefute, the etealftil appHcalions 
of computer* in business will first 
be .reviewed,. Ln order tci define file 
processing capabilities required to 
achieve specific goals. In urdei for the 
businessman to make a reasonable 
choice of it computer system. it is 
Imperative that be unders lands file 
trade-tiff* heiween ilic various sol¬ 
utions. available today js i here is no 
nL best lh . The choice can be somewhat 
compared to the selection of a new 
car or of ni new complex machine 
In function of a specific intended 
application- I here is no pencml pur¬ 
pose choice fii fur aEl jLpplicatioir*. 

Undtrsmnding the hardware req¬ 
uired and l be hardware avail able IS a 
relatively simple m^dcr, The more 
complex and difficult problem is 
on demand i 11 file soft wa re eapnbll 1 t- 
k* required ill is i* where a large 
majority of persons purchasing a bus¬ 
iness system make mistakes. These 
mistakes ait generally more cosily 
(ban hardware ones. Typically soft¬ 
ware Investment in a system will quickly 
become the dominant one. 

An inadequate system will limit 
die possible growth of ihe capabilities 
of the system, and possibly of the 
business. A transition In u different 
system might he cosily and disruptive. 

E or these reasons, the reader i* strongly 
encouraged in ftudy and understand 
die software concepts -is well as file 

hardware one* tEl.it Will be prejilted. 


Applications of 
Computers in 
Business 

l.veiy business needs prlmtlfly in 
iii.untaln a number of files. The best 
known files ate; accounts receivable, 
,icem m ts payable, irtvc n lory. gene cal 
ledger. Additional files which are 
usually desirable are: personnel, cus¬ 
tomer* IEsr^ mailing Ifei. hack-orders 
lists, tales list, vemlors list, cash situ¬ 
ation. company property, and more. 

I'hese litit ate managed cither by 
hand (typically by a bookkeeper) 1 , or 
with the help of clecim-tnechatiiL-il 
devices, or hy computed or by acorn- 
hi nation of the above. 

In addition |o mainiaininjt files, 
every business applies specific pro¬ 
cessing technique* to cash of them. 
I*or example, a payroll program will 
process the personnel file and gener¬ 
ate payroll reports, as well as print 
cheque*. A tax program well process 
the sales reports and tin 1 personnel 
files m produce the required tax te¬ 
nons. A transaction procedure pro- 
gram will manage updates of specific 
files, and changes, or entry* of new 
data. A typical example is a new sale: 
the transaction program will utilize 
the inventory file, supplier Hie, cus¬ 
tomer file, ami perhaps others, b will 
update ilicin, and print rep oris. 

Similarly an. incoming shipment 
procedure will handle shipments corning 
in and will enter them in the inventory 
file, check for back orders, and add 
entries m the accounts payable list, 

Any payment received will update 
the accounts receivable list and the 
cash situation list, 

hi addition to the main programs 
a number of additional programs must 
be available in order to produce useful 
reports. These additional facilities re¬ 
quired will tie described in more detail 
Ln the text following. 

It Ls important to note that the 
principle is quite simple: 


1- f iles must be created and main¬ 
tained. 

2- Progs am* should be available to 
provide lire interface between the lisct 
and the files, and supply rhe required 
processing function*. 

Tutor innately in a red business 
system, this i* only part of the lho- 
crising required In fact, in most bus- 
niejjcs, the direct maintenance of a 
simile file Ls reasonably simple, The 
hufk of the processing required is due 
to the simultaneous cross-re fertile ing 
and automatic updating of multiple 
files, 

l ei U* look al an example. An 
order Is received by mail. It will he 
processed by the transaction manager 
program. The sjIc will be entered In 
the sales file for ihe day. A complex 
sequence of event* now unfolds. As ;i 
result of thl* entry, the name of the 
customei will be added to (he cu*- 
corners list automatically. In addition 
Ills name wd'll probably be coded in 
function of ihe purchase he ha% made 
or of the amount of the purchase, or 
of his job position. In addition, his 
Marine will he checked for credit in- 
formation before the order is processed. 
Provided the sale j* not "Vetoed “ by 
the credit manager program. Lire next 
step is to honour the order. Hie sale¬ 
able inventory 1 file will now be checked 
for the availability of ihe items ordered. 
In this example three Item* arc ordered 
A. H and C. A and B are Ln stock. t“ 
i&nut. 

As a result r an invoice to ihe eu*t- 
omer is eerie rated, a shipping List and a 
back order -are rated The back 
order is added to the back order li*l 
In -''li example. Mem H .i*. .nl.ilik- in 
stock. The Invcnton-' list is structured 
with ^ spcetsil ftekl which specified 
the re-order level. The re-order level 
of Item h is font. As a further result 
of this transaction, a back-order ot 
re-order will also t>e generated for 
Item U fur a standard quantity of 25 
items (the number 25 wa* specified in 
the inventory file). The addie&s of the 
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THE S100 BUS STOP! 


S-100 & 6800 CHASSIS 



11 slot backplane, fully card guided. 15 amp power supply, tan. key switch, 
bench mount, rack mount, annodis&d aluminium. 5 edge connectors stan¬ 
dard. S-10C Bench Kit *345. S-100 Rack Kit *306. 6800 Bench Kit *370. 6800 
Rack Kit $330. Assembled prices add $100. 


ETI642 S-100 16K STATIC RAM 



Features:- 2114 low power static RAM's, 4K addressing. 4K write protect, 
bank select, wait state gen,, plated through hole, solder resist mask, 300 
or 450 nS speed, ETI 642. 

Kit $315. Ass. $380. Add *32 for 300 nS. 


270^2716 EPROM CARD 

Features - holds up to 16 2706 or 2716 (single supply) 
EPROMS, on board wait state gen Unused locations 
may be blanked. Plated through holes, solder resist 
mask 

PRICE:- Kit SI IS. Ass SI 55, 

EPROM PROGRAMMING CARD 

Features - ability to programme triple supply 27GB s and 
Single Supply 2508. 27)6,2732 ate. Zif Socket On board 
26V generator Pori driven 
Price: Kit $205 As$. $255, 

Z-80 CPU CARO 

Features - 4 MHt operation power on jump, wait state 
generators, provision for on board IK EPROM, front 
panel socket tor reset, and data lines etc 

Price:- KH 1156. Ass SI96. 

Z-80 SINGLE BOARD COMPUTER 

Fealures - 4 MHi operation. IK static RAM. 8K/16K 
EPROM, serial parallel pons, power on jump, timer, 
vectored interrupts, software selectable buad rates With 
2716 EPROM Price: Kit $360 ASS, $440 

80 X 24 VIDEO DISPLAY CARD. 

Features - on board 2 B0 and CRT 5027 controller chips, 
parallel keyboard interface. 2703 driver chip, and 2706 
character generator chip, special effects and extended 
characier sel available 
Price: Kit $380 Ass. $450 

64 X 16 VIDEO DISPLAY CARD 

Features -memory mapped VK board, with reverse video 
and cursor control RCA video Connector, plated 
through' holes and solder resist mask. 

PRICE:- KH $155, Ass. S1B0, 


S-100 1/0 PORT BOARD 


DUAL SERIAL I/O CAHO Features - dual irtde- 
pendantly controlled serial ports with TTY and 
RS232 outputs and inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes 8 solder resist mask. 

Price:- Kii $189. Ass. $225. 


FLOPPY DISK CONTROLLER CARD 

Features - single density, mini or full size disk drives with 
FD 1771 controller chip, can be Interrupt driven, syncs 
with CPU in data iransfer, Shugart,'Remex compaUbile 
Price: Kit $258 Ass. $308 

DD FLOPPY DISK CONTROLLER CARD 

Features - controls mini and lull size, single,''double 
sided single.'double density and all combinations of 
each Crystal locked. PLL dala recovery, Shugarufiamex 
compatible software {CP/M i SDQS) lor above control¬ 
lers available 

Price: Kit $360 Ass* $420 

STANDARD EXTENDER CARD 

Features., double sided ( glass board, numbered lest 
points reflow soldered 

Price:- KH $33. Ass. $46 

WIRE WRAP CARD — PLATED THRU 

Features - double side 1 glass board, ground plane and 
supply rails run on bOlh sides. 3M type connector pat¬ 
terns on top at board, provisions for regulators on all 
rails, holes are on .3" pitch, by 1” pilch, 

Price: Bare board $38.50 

6800 PRODUCTS 

6600 Extender Board $33. 6600 tl-slot backplane $36. 
6600 11-slot chassis, rack mount $330, 660*0 Extender 
Terminator Board. Kll $B0. Asa $105. 

EPROMS AN0 RAM CHIPS 

2708 45GnS guaranteed $12. 2716 450nS single supply 
ex-stock $47.50, Hitachi 2114 low power 4$QnS $7.50. 
Hitachi 2114 low power 300nS $8.50, 


DISK DRIVES 

Shugan SA400 $410, Shugarl SAflOl $71 o. fiemex 6-inch 
double sided $795 
Shugart SA850 $1040 

DUAL r DRIVE PACKAGE 

Features - contains dual 8 single or double sided disk 
drives either Remex or Shugart Inbuilt power supply, 
cooling fan modular construction, keyswitch, fused on 
mains, all aluminium 19’ rack mount {10-Vi high) 

Price:- single aided $1750. Double sided $1950. 

EPROM SOFTWARE 

1* Z-BO monitor in 270B EPROM, has 16 functions, three 
versions available lo drive TTY. TTY VQU. KBD/VDU. 
Price $25. 2 . ETI 640 video driver EPROM, makes the 
memory mapped video card look like a terminal, has XY 
cursor addressing, home clear screen Price $25- 

3. 6 25K Basic interpreter, in seven 2708 EPROMS, has 
trig functions, dimensions, command level input ability 
EPROM resident at GC00Q hex Price $1BO. 

4 . Disk control EPROMS, contain I'Q routines lo handle 
our disk con I roller with CP/M. 2 EPROM set with second 
EPROM containing inbuilt video driver and I/O routines 
for all external devices like printers, terminals etc Price 
$50, 

Customised version available (I/O and relocation) for an 
additional charge depending on the programme 

DISK SOFTWARE 

CP/M version 1.4. customised for our controller $145 
CBASIC1I $100. Wordmaster, word processing package 
1140, TEX writer, letter and text formatter $50. CP.'M user 
group library {33 vols) at $12 per vol RAM Diagnos¬ 
tic, reports errors and likely causes $25. Available on 8 
and 5 -V 4 " single or double density Above prices are tor 
6 disks 



UV EPROM ERASER 



New product range. Model LEE/T15W tube. 120 
min timer, up lo 40 EPROMS will erase in 10/15 
mins. Model MEE/TBW tub© 120 min timer, up to 
10 EPROMS will erase In 20/30 mins. Model M EE 
is same as MEET but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEE/T *105, MEE/T $93.50. MEE $74. 


S-100 EXTENDEfVTERMINATOR 



EXTENDER TERMINATOR CARD — features - 
true active termination of the bus with inbuilt 
extender connector on top of board, fused rails 
to extended board. Test points numbered, sol¬ 
der resist, plated through. Price:- Kit $70, Ass. 
$90. 


n el 

» W w ■ MELBOURNE 

rn M M m Ph (03) 042-3666 

^ * ■ ■ Trading Hours: 10am-6pm Mon to Fri 

1095 Doncaster Rd. Dontasier East, Vic 3109 
PQ Box 19, Doncaster East. 3109. Telex AA37213. 

DEALER: Canberra *01-501 f. Sydney -661-9237. 


ELECTRONICS 


Send 60c in stamps for COMPUTER PRINTOUT 
CATALOGUE tor more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST) 

DEALER ENQUIRIES WELCOME 

Prices and specs, subject to change without notice 

All prices lax free, far retail prices add 15 percent. 


welcome here 

Give name, number, expiry 
date and signature tor mall 
order sales. 
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vendor is obtained frurti [lie vendors 
fib by using the vendor number as 
in Index to the Ujt 

This simple sabs transaction has 
required the use of five files within 
our system arid of several processing 
programs. Foe specific busing, at 
rulgiLE even be ctewssar)- lo update, 
cheek, or modify additional files, op 
perform additional processing functiom- 
ll should be dear from tins example 
that, in order 1 ® be unity useful, a 
business syitem musl provide ways 
les access, modify and nr west con¬ 
veniently a variety of files. In 
addition ii must provide a mechanism 
for performing all the required fiinc* 
dons automatically* not manually. 

Unfortunately h it will be seen that 
die majority "of so-called business 
systems available today, using micro- 
computera P do not perform such a 
complete service. I hey provide usually 
single file manage men t and do not 
automate completely die com piece 
ltmji$actKwi process * Much has lo be 
done “by hand 11 . 

Word Processing 

■’Word processing" refers 10 comput¬ 
erised typewriter opera ikm r where 
die met an easily change, modify, 
or format text. 11 requires irt "edilur" 
program, a standard facility of Had- 
icional etwnpLiters. The coat of thr 
processor has become so small iliat it 
can be dedicated to a function such 
is word processing so that 4 slmd- 
alone" word processors arc multiply-' 
ing. llie majority use a Scteclfk or 
siniUai typewriter. By contrast. him- 
ness systems offer the option of dis¬ 
plays or multi terminals. 

Using a Business 

Computerized 

System 

Let us use now an in-house micro 
computer for a simple transaction. 
We will specify die type of program* 
and our choices in resrusnsc to choices 
op questions annealing cm the screen 
of ifrCftTitrmW 

Initially, die system displays a 
"menu”. A "menii is simply a mul¬ 
tiple-choice question. The question 
asked by die system b stressed by 
one or more “prompt characters" 
I he re. s \ designed to indkate ihat 
the microcomputer i$ wailing for an 
loiwef. 



The M budsms program" has. been 
selected. Tlie system should load it 


automatically from die dm A direc¬ 
tory of options appears apln. 



Fig. 2 THE BUSINESS submenu " 


We specify die “account iecciv- 
4 ihk"\ Ac tins pHDdn 1. the system may 
request that a new diskette be insert 
ed. Lei m assume not, and proceed. 



The accounts hece lvable file 

We Specify a new sak. and the sys¬ 
tem will request all data needed 'to 
record tJie transaction, generate an 
invoice, and bter update ah related 
files such as bank, accounts reoelv- 
able* inventory, customer list. The 
dialogue becomes now highly inter¬ 
active with the system requesting all 
necessary’ data. 
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BALL EWTRY. CONTINUED 



Fi(|. 6 SALE ENTRY., f IMD 

The transaction Is now completed. 

nic mode nf interaction with Die 
system should now be clear. The pro- 
gum asks id I necessary questions, en- 
forcing a discipline, hi addition, we 
will sec that li should also check the 
validity of data he mg entered (m> 
gross errors), Finally U should auto¬ 
matically prim invoices, and later up¬ 
date all related files, 

Let m now examine ui more detail 
the actual requirements. 

Business System 
Requirements 

lice requirement* of a business syt 
tern will he analysed litre in tepus of 
the essential files that must be inuLn- 
kiined ami oi (he essential proccsiin.R 
functions which must lie performed. 
Accounts Receive bln 
111 is hi essentially (he file which con- 

ums a copy of dll invokes generated 
by fiit system. Naturally die file doc* 
not ccmtaiii the actual copy, but die 
minim li m amount of IrfidmiMm that 
it js possible io store, which allows the 

system to actually ^neralc j epnjipkte 

invoke. Typically* it will store the date 
of Lhe transdctloh, I lie name and address 
of fire customer, shipment polnL sales 
Information such .j v salesman, blow 
shipped, when shipped, and specific 
details of the Hems sold. It may not be 
iicccssarv to store all the information 
which appears in. a u5uaJ invoice within 
Itiii account? receivable file, if a Sales 
file exists, all fills information is stored 
there, lo be accessed frequently and 
process* d e f Ek ic ntly. 

Lf fie lent information protesting hy 
any computer requires Umi all ek 
menu within a file be of equal length. 
Hcu this reason, all files which are pro¬ 
cessed often, m by complex mogianu, 
use fixed length entries or "U6ckt ,v ^ 
An accounts receivable file an he 
structured in that manner. Fixed 
field? can be allocated lo essemLaK 
information sucli \w date, name* .minimi 
due, transaction or cuilomcr code, 
invoice numbei. [Tie presence of the 
invoice mi tuber allows die user of I lie 
system iti access lhe remainder of fills 
informa lion in the sales List or in the 
invoice file. In computer jargon f the 
presence of a number used to access 
information stored else where is culled 
a pointer. The invoice number is ;i 
pointer to the actual invoke. In buti- 
new jargon, tbit h part of the audit 
trial. 
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The accounts receivable File must 
be distinguished ircim ihe accounts 
receivable program, The accounts re’ 
eeivabfc file ks simply lire lisi oF 
accounts. The advantages or disad- 
vantages of Us format are easy to 
evaluate by ilic business user. A" typ¬ 
ical requirement is dial it contain, m 
an easily acoesdhk way, all ihe fields 
ihat ihe business user requires fre¬ 
quently. 

Hit accounts receivable program 
Is responsible for manipulating lids 
file, updating it, and gene ruling ihe 
required report. It must also gener¬ 
ate specialised reports such as (be 
printing of accounts older than 30, 
45, 60 ch 90 days ((his is called 
“aging) This program can be even 
responsible for gene Mini automat¬ 
ically reminder notices, However, the 
remainder notification program may 
be a separate program. In dlls case 
the accounts receivable program would 
be used for generating a me of over¬ 
due accounts. Tills tile would then 
be used in (urn by the reminder notice 
program in order to generate person¬ 
alised reminders to ikll customers listed 
in die overdue file, Wire diet lo sep¬ 
arate functions into Individual programs 
or integrate them within a single pro¬ 
gram has li((lc impact on the value 
of (hi s. sytem, It is. largely a matter of 
programming convenience for the sys¬ 
tem designer, The important poim is 
that all the facilities be available, 

Accounts Payable 

The accounts payable file is essendally 
a list of all bills or invoices received 
by die business. Typically, whenever 
4ii tl OK to pay” ordei lias been cn- 
rered, (he accounts payable manager 
program will auemmureally print pay- 
menl cheques for die gchmk received, 
Typically, the cheque will be primed 
either at a specified date, or else at a 
programmed date such us ililrly days 
after receipt of invoice, (A good cheque 
printing program should also check 
that (fie cash balance in die bank 
□ccemm Is sufficiem to cover jlie 
expend! lures!} 


Inventory 


Hierc is no optimal inventory file, as 
inventory Lnfonnaliun is different de¬ 
pending on specific business needs. 
For d llk reason, most j^rrerat purpose 
inventories files will "carry a large 
number of categories, Hoi ail cale- 
gprics will be used by the business. 
1 l |L ‘ iinsicatLiliihlS of some ciKcgoin:^ 
can be felt to be a drawback by sonic 
users. The availability of too many 
categories on the other hand, means 
dial a significant amount of space is 
waste J in the system. Tin's translates 
into a relatively smaller number of 
items that may'he entered in the im 
vemory. However, with the ever de¬ 
creasing costs of memorv. die clear 
trade off now is to provide as many 
categories as possiblefor most tvpes of 
busmesses. even if some of them are 
never going to be used. It should lw 
rcmembcrta that ihe si-re of the inven¬ 
tory file is Einiited bv (he physical 
storage available, such "as the si/e of 
diskette 

Typical Information which may he 
included In ao inventory File \% tire 
Mldwjng: 

CODE ITEM NO, ITEM DES¬ 
CRIPTION STORAGE LOCATION 
SOMBER A VAIL. A ELI VI V 

nOK NUMBER FILLING PRICl 

- PURCHASE PRICE - LAST SALE 
DATE MINIMUM QUANTITY POM 
NMWDHt. 

b4 to 12M bytes ill a minimum 
must he provided for such an entry. 
Using siren j Format, IfiQO to 3600 
items may be stored in a diskette. 

I lie inventory control program must 
provide many functions. t( must pro¬ 
vide generalised inventory management 
facilities: 

- complete inventory enainrenance. In¬ 
cluding automatic updates of any 
category of In formal ton within die 
file 

sales order entry 
purchase order cniry 

Sales history 

au i l jEisa ted backortiers 

lisl of quantity, cl ass h cost, vendor, 

item no., date of sale 


mini mum quantity search 
selective update 
activity reports 

inventory lists in functions u f com- 
bin li lions of criteria. 

As a rough indication, a minimal 
Inventory management, written in 
BASIC will require I OK words of 
memory (for nil practical purposes a 
"'Word 1 is a "byle" here, in the case 
of S-hir inlcjoprocesALsrs). A more 
general program will easily require 
90K ot mure. Since the centra! mem¬ 
ory of a microprocessor is never larger 
than 64K. an overlay technique is 
used, so that such large BASK pro¬ 
grams can he run on a smaller main 
memory. An overlay consists in exec* 
cutlng one part of the program, (lien 
bringing in the memory an addiiionul 
pari of lire piumm and overwriting 
a nm get-required segment of tire 
previous one which had been Installed 
in the main memory, and so on. Tire- 
complete BASIC program Js there¬ 
fore never resident in the memory 
in one piece. Pieces of It are brought 
into the central memory as needed. 
Nadiratty this reduces (Ire efficiency 
ol the processing. However, if (Ire over¬ 
lays arc cleverly written, the impact 
on efficiency is seasonably small. 

Update 

It is Important to note once more, 
thin lecfiiileally, update on an in veil- 
Cory lUe can all be performed hy ham I 
Tire user can examine the list of items 
in fire inventory and modify any of the I 
entries such as the uni I cost. However 
the real value of the computer system 
ls again in automating fire updating of 
identical in forma si on in many Tiles. 
Therefore a comprehensive business 
system should automatically update the 
inventory file, whenever relevant in 
formation is changed some where else. 
For example, should die uivil cost 
of the product be changed. It should be 
updated automatically m die inventory 
fire as well as in any other file where 
It might reside. 

To foe concluded in ihe next Issue, 
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BEGIN ... 

A Simple Outline of Computing 

...END 

Brian Darling 


With the continuing downward trend in the cost of computer hardware, 
many people are now faking their first serious look at computers. 
Hut confronted with RAM and ROM, BYTE and BASIC they 
simply do not know where to start. 

There is a danger that some will be so intimidated by the difficulties 
before them that they will give up, which would be a pity. 

This article sets out to show the complete beginner the outline 
of computing, leaving him to fill in the details himself. 

Using a conceptual model, the operation of the computer is explained 
and a program is devised to read in, add together and print 
the sum of, two numbers. 


The Computer 

A computer consists of five main units. 
Three of these: store, arithmetic unit 
and control unit* together form the 
central processing unit (C.P.U.). The 
fourth, is an input device - which 
for our purpose could most conven- 
iently be a keyboard, similar to that 
on an electric typewriter. The last 
is an output device - which could be 
a printer, but on a personal computer 
is more likely to be a television screen. 


ests, performs the arithmetic and is 
quite similar to an electronic calcul¬ 
ator. Store which can be imagined 
as a set of numbered pigeon-holes 
is used to store both the data and the 
program. The fifth unit, control, con¬ 
trols the overall operation of the com¬ 
puter and ensures that die program 
is executed one step at a time. 

Rather surprisingly, this incredibly 
simple model will allow you to under¬ 
stand how the most complex programs 
are run. 


PROGRAM 

AND DATA C. P. U, RESULTS 



Figure 1 . Notice that input goes into store and that output is taken from store . 


Figure 1 shows die five units. 

The function of the input and The Program 

output devices should be self-evident. 0 

The arithmetic unit, as its name sugg- A computer program is a list of instruc¬ 


tions which cause a computer to carry 
out some task. Possibly to guide a 
space craft to die moon, but more 
likely to perform some radier mundane 
clerical job. 

As an illustration of what program¬ 
ming involves we will show you how 
to write a program to add two numbers 
together. We will assume for the mom¬ 
ent that die two numbers are already 
in store - which, you may remember, 
we visualize as a set of pigeon-holes. 
In order to add the two numbers, 
they must be transferred to the arith¬ 
metic unit. 

The program consists of just three 
instructions. The first transfers one of 
die numbers from store to the arith¬ 
metic unit. The second transfers the 
other number to the arithmetic unit, 
adding it to die first. The last instruc¬ 
tion transfers the sum of the numbep 
back to store. This can be rather con¬ 
fusing at first but it should become 
clearer when we describe how the 
program is executed. 

The three line program is shown 
below: 

LOAD 103 
ADD 127 
STORF 107 
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The illrcc number, refer to three 
locations in §t(mv 103 and 127 hold 
tin. 1 * numbers “that are to he adeted and 
107 will he used lo stem the result. 
The locations used -arc quite urbtiraiy 
and any others could be used, providing 
we first load Into them Lh q number 
we wish to add. 

Ik lure that you understand dial it 
is the eon ten is of store locations 103 
and 127 that are added, not die num¬ 
bers 103 and 127 ihcmsclves. 


Execution of 
the Program 

Before we can run the nroijfam we must 
enter it, together with the data, into 
Store. This can he done by typing it 
on fiic keyboard. Wc will put the three 
lines biro locations 001. 002 and 003. 
The prcigtam adds toucher Ihe contents 
of storage local! am 103 and 127* 
so we must enter into these location; 
the numbers, or data, that we wish to 
add. Say, 5 into 103 and 9 in to 127« 

Execution of the program it cm- 
trolled by i he coni rot utfii which has 
to fetch each insl rue turn from store 
and execute it. This is known as the 
Fecuh/exccutc cycle- Part of 1 lie control 
unit is a counter which ensures that 
in&lrnClions ^rc executed in die correct 
sequence. This unil is called the seq¬ 
uence cantrol re pis ter fS.C.R.) or 
program counter. 

file first instruction is fetched from 
location 001 and executed, li is: 


LOAD 103 

so tlic contents of 103 (5) stc loaded 
in to the art th ine tic uni t. 

The second instruction is retched 
from location 002 and executed. Ii 

LS ADD 127 

so the contents of location 127 (9} 
are added to the contend of the ariih- 
mette unit (5) making the new contents 
of the arithmetic unit 14. 

Tile ihird instruction is fetched from 
Locution 003 and executed. Ii Is: 

STClRh 107 

which transfers the contents of (he 
arithmetic unit iu store location S07, 
Although this program is very simple 
ii docs illustrate how data, is'held In 
stoic and how ii can he transferred 
to tire arilhnielk unit lo be added, 
multiplied etc. 


Machine Language 

The above program is written in assem¬ 
bly language and a special program, 
called an assembler„ is used lo trans¬ 
late it Into n form ihal the computer 
can recognise, called machine language. 
Tor engineering reasons computers use 
binary arithmetic, which is a kind of 
arithmetic employing just tw‘o sym¬ 
bols: 0 and 1. Machine language In¬ 
structions consist Eif groups of eight 
binary digits, for example, the ADD 
instruction for one computer wc know 
of is 00000010. 

A hinaiy dhdi is called a bit and 
eight bits together form a byte. Per- 
son at computers generally use a word 
length of one byte. 


Msdiine language c;m he quite con¬ 
fusing to the liegmner. But don’t Let 
ih is put you off, as your first at tern pis 
ai programming will almost certainly 
he in a language called BASIC which 
wc will describe shortly and you should 
find ibis much easier Actually, machine 
language is not so difficult m It liKuks 
ami you may get Co quite like It later. 

High Level 
Language 

You may have been surprised ji file 
luuuunr of work Involved in adding a 
couple of mull hers logcfiler arid. In 
fact, die re is an easier way. Eligli level 
languages allow UistmeUotis "to he 
written in a form quite eliicsc to English. 
The three line program used anove 
can be condensed to a single line in 
BASIC which is the most widely 
used language tor personal computers. 

The BASIC httmiuton is shown 
below: 

LET C = A + Ii 

The biggest aihancjec of using a 
high level language is fiiat ii is no 
longer necessary to keep irack of ihc 
store locations "used. A program called 
an interpreter (runslates each BASIC 
instruction into machine language and 
also allocates storage locations m cadi 
of the Id ten A. It and C called 
variables which hold die number* Id 
be added, 

Some computers Utilize a compiler 
instead of an interpreter. An interp¬ 
reter translates BASIC into machine 
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• Personal Computers 

• Microprocessors 

• Small Business Systems 

• Games and Gadgetry 

Some display stands may possibly be 
avai labl e and al I eriqu id es can be d irec i ed 
to Home Computer Show, John Kennedy 
Associates Ply, Ltd., 443 Lit 11© Collins 
Street. Melbourne 3000 (03) 67 1377 or in 
Sydney {02)918 8174 


Australia's most successful Shows will be 
held this year in:— 
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language during program execution 
whereas a compiler must translate the 
entire BASIC program prior 10 cxe- 
cull on. 

We dad not show the LnpuE or the 
print ansti ructions Ln the assembly 
language program, but we show diem 
below using BASIC 

INPUT A, K 
LETOA+ » 

PRINT C 

When tlte three Hue BASIC program 
has been entered through die keyboard 
ie can be executed by typing the com¬ 
mand RELN. (This miy be slightly 
different on some small computers}. 
The computer will prim a question 
mark or display it on ike screen 
and the user enters a value for A, it 
prints a second question mark and a 
value It enteasd fur B. AlmosE instantly„ 
the value of C will be prln ted, 

][ should be clear by now that 
FsASEr makes programmEng very much 
easier, 


Micro Programming 

It fa pebble on some computers to go 
down to an even lower LeveJ than 
macldne language, culled micro pro¬ 
gram unrig., Al though we described the 
r.KU. as being made up of three 
units. Li fa more accurately described 
us diree groups of units, Micro pro¬ 
gramming can be used to open and 
close doors metaphorically speaking 
and cause a senes of Is and Os to pass 


between Ihe various units to achieve 
the operations required, As you nughl 
imagine, it is a fairly complicated 
process ;md is mil much used. But 
for some purposes il discs result In 
extremely cmcienL programs. 


Backing Store 

Lvl-JI qll the largest computer* Lite 
main store fa rarely large enough to 
hold all Ike dal a [Elat ihe user needs 
to store. For this reason, magnetic 
tapes and magnetic discs - called 
backing store ate used to provide 
extra storage capacity, 

Most people will be familiar with 
computer tape units, as whenever a 
computer is shown in a T.V. play, 
the rape units are most prominent. 

Data is stored serially on magnetic 
tape, which means diat if data has to 
be read from several locations, tin 1 
tape will have to be GONlinuilly re¬ 
wound- CiTiuLcquendy, tEie time taken 
to locate and read a'particular piece of 
data the access lime is quite long. 

blague tic discs sluie in formation 
randomly; dial is, any piece of data 
can be accessed immediately, in con¬ 
trail to tape which often has to be 
wound through most of its Length to 
locate some item. The disc spun at 
high speed and die read/write head 
can be moved from the edge to the 
centre, to locale a particular piece 
of dal a. m much the same way chat you 
can choose to play a particular track 


of an i.,P. gramophone record. As □ 
result, the access Eime for discs is 
much faster than for tape. But both 
are much slower than the computers 

main store. 


ROM & RAM 

Ihc [tilers RAM stand for random 
access memory, Kan Lions, Is not used In 
iEs usual sense, but rather. It means 
dial any location can be accessed as 
required. The computer main store 
fa conaEmeted from RAM and each 
location is identified by a number, 
referred to as its address. 

ROM stands lor read only memory. 
Ihc interpreter of a personal computer 
Ja held in ROM. When a computer Ls 
switched off the main store Is emptied 
bin ROM retains data even without 
Ehc power an, so the interpreter will 
still he there next Lime you want to 
use it. 

II you have a Lively mind, this 
article will have Faised" many more 
uuestrims than it has answered, But 
by now you should have a pitliy 
good idea of (he framework or com¬ 
puting and thus find \l considerably 
easier to fill in the Lletaiiv 

FmaJJy, do mat allow your present 
lack of knowledge In deter you front 
pursuing computing, either as" a hobby 
or For business purposes. You will 
find tlluc learning about I lie subject fa 
cosier and more JntcresBng thin you 
ever Imagined. 
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INTERRUPT 


interrupt is the place in AIK' where readers van unburden their grievances artti air 
controversial views. New sub jects are ciAraj’jr welcome: the "right la reply" shall he wielded 

at the discretion of (he Editor, 


Achanceforthe 
disabled 

It K rare for a day to eo past without 
om? coming acroiis yum 1 Item of head, 
tine news concerned with people being 
seriously injured, When injuries on the 
fields af l 1 counted Along witll the many 
iLvililmi* conditions that eK \sl ~ like 
multiple sclerosis - il\ not difficult In 
jh?c that a blue number of people, 
including young Children, suffer by 
being severely physical I y handicapped. 

For many t Living and working 
relatively normally an be achieved by 
their using the md& available fcoupled 
with a itubburn personality) but for 
many- others life is currently very empty 

and frustrating, However, the smero- 

computer, Ib^t awful technology which 
I 1 , |o cause mass uncmpkoviiienl and 
Other problems, wilt revolutionist the 
world of aids for the disabled and 
provide a wealth of UeW opportunities 
associated with severe disability. 


Itisinthe area of 
being able to solve 
many problems with 
one box that the 
microcomputer 
becomes a most 
valuable aid. 


Disabled people in specially adapted 
ear* or with guide d^gs arc a familiar 
sight. The mobility problem is easy to 
see, but what of other, less obvious 
difficulties? Most people take the ability 
to scribble urn paper or read for granted. 
However, ;m inability to iniiiLpulaie 
puper- or turn pages make* such simple 
every day tasks, next to im possible, No 
scribbling facilities are available for 
mail} disabled people who have to rely 
on good memories and adapted type 
writ Lug equipment for note taking and 
writing. Il is surprising that, as Vet. no 
cheap and reliable page turner has been 
developed to assist w s ith reading. The 
problems of the extremely disabled are 
highlighted when watching a severely 
spastic L-hild who probably cannot 
commoniDale P cannot manipulate toys, 
cannot play games and cannot explore 
the surrounding world, although input 
to the brain is unimpaired. Life for such 
children k very frustrating and for their 
parents, both heartbreaking and trying. 
The list of problems for the severely 
rthsahlcrl is cnriJrsfi and is the list of 
expensive attempted solutions. 

A wide range of Aids arc presently 
available ranging front fat handled 
spoons for those with poor grip to 


cotriplex print p'-idmg machines fur the 
blind. A severely disabled person very 
mu ns accumulates a house 1 - full of 
gadgetr>, each item being very useful to 
assist with one particular problem. It Is 
in the area of Mnu abie to solve many 
ptobkems with one box that the micro¬ 
computer becomes a most valuable aid. 
However, giving all disabled people a 
boxed mkrocoiiiputer and a terminal 
would not solve the problems and 
certainly would not be a popular policy 
For a somewhat "thrifty 1 government. 

'Iliere are basically two approaches 
to using microcomputer technology for 
aiding the disabled. Firstly, available 
microcomputer based equipment can be 
adapted to suit a particular disability 
and secondly, purpose built systems caii 
be produced* (loth approaches to 
building computer ha*eri aids have 
different applications and market. 
Neither approach produces inexpensive 
Aids which means that. At present, it i* 
often difficult for an unemployed 
d babied pcnion to improve his'her 
quality of life. 

Adapting existing computer based 
equipment for use by a severely disabled 
person is i skilled job requiring under 
standing of the problem* usHiiciated 
with a particular disability. Many iisera, 
given the appropriate hardware, arc only 
too willing to produce their own soft¬ 
ware, Usually,. Lhe biggest problem is to 
find u suitable terminal device which 
can br operated by people with very 
little movement. Special switching 
systems or breath tubes may also have 
to be interfaced and the necessary soft 
wars- written. Tiicro arc currently dis¬ 
abled people successfully Tunning small 
businesses from home using their 


personal computer for letter writing, 
Accounting, filing etc. This, of course, is 
not All unusual application for a boxed 
mlcrocompu t er sy ste m th* difference, 
in tbi% case, is that it envbLn someone 
Id work who mi-ghl be otherwise uneni 
ployed and probably very borod. 

Microcomputer based, purpos^buILl 
Aids for the disabled arc also appearing 
increasingly. These lids ire usually 
designed with u particular set of 
problems 111 mind For example, 
machines that will scan primed lest Mid 
give A spoken word read-oUt Are 
currently being produced by two corn- 
panics in America, a Nignlfleant advance 
fur those who cannot read braille Of 
blind people who need to read material 
that h£s not been transcribed into 
braille, A portable braille word processor 
lias also been developed, called the 
Versa!kruillc. Development of aids is noi 
limited to America, work is also 
progreffiinjt rapidly All around the wurtd. 
in Britain. Medelcc have just launched n 
communicator for stroke victim* 

$ PLIM K „ and Furr a n 1 1 are man u faeiu ring 
a microcomputer hased person Oil 
information and cum red system — 
MAVIS, which is currently undergoing 
field trials. A word’Stonr terminal, in 
which depression of a single key causes 
a whole word or phrase to be generated, 
called MATE, has been developed at 
fen University- 

So whaL of thi> future? As micro 
turn pu ter technology advances it will 
become increasingly valuable to the 
disabled, One only needs to rend books 
like Chris Evans" Tht Mighty Micro 
and use a little imagination to we whui 
computer based lids could appear 
won. 

Julia Elowkttt. 
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CHAPTER 1 WHY PASCAL? 


|{qw many people who program picked 
"thi s jT language" by camuJtmf unbiased 
experts. reading book^ and tKen nukini 
n rational choice blfort they began? 
Moil of u* * learned our first language 
because it wiA Use one available at the 
lime. Tied up with 3<i truing a fin&t 
111 n;*■ LLLL^Ir- t* 3<-III H Lfkg tO Ill MChutk i 

probk-m-Solving, and (irnw to control a 
powerful, and captivating, machine 
the- computer, There's lit lie wonder that 
rKimi- programmers form art mwlEonal 
loyalty to Ehrir language which malice 
the learning of a new one nlnuiit an 
Infidelity* 

Because there ■ m- w gr^at variety nf 
them available, and because a second 
langujkg* 1 ii much coainr to karri than 
the first one. il seem* short-sighted to 
stick passionately to one thol wil* no 
accident ly selected. As dc*i gm-rs h aw 
gamed from part mistakes,. so the struc¬ 
ture of j^gTiimming languages ha* 
evolved and, white one dcein'l want lo 
devoir .i iUcH deal of time Lo ihg-vsting 
some fanl^lic syntactic edifice too big 
and com plica Led to run on n real 
machine, Ihnft are several modern 
language* which may limply n-jpay the 
double tuken Lo learn thrm. Wp 1 Ini pi- 
that Lhr potted hlrtory that follow* will 
convince you lh*fc Pascal, in particular, 
is worth looking into. 

The r#rly machines hurt no formal 
languages: they weir programmed in 
mu chine co de It soon beame clear ihat 
this procedure was unnecessarily tedious 
and that the speed und accuracy of (he 
computer Itself could fee rmployed to 
overwme th^ problem of slow, i>rror- 
prone transcription. Assembly languages 
were design td therefore, to allow 
programmers to u*e mnemonic codes 
rathc-r than numbers, jnd nn asM ^ittirr 
tramlnti-d lhi-sr [Wolfram* into machine 
code for execution, Using un, assembly 
language, the programmer still had the 
with 1 control over the computer with 
machine cede hut avoided having tu 
remember and fci-y in long art cl nidlMing 
uislksble number codes. UnfoftUnaicJy 
an .iMri-mhJy Innsuage must he designed 
for n particular processor so that a pro¬ 
gram written on one model wih not, in 
general, entente on another. 

The sreond generation of machines 
proved bo much f&iter 111 art the first 
that U became no longer at. all tiectH- 
sary fur the programmer to have 
complete control ever every processor 
cycle. General-purpose. high‘level 
LtnpiiUtcf came into being ** .;i cooec 
quence. [f all processes within a pru- 
gram could be- reduced or adapted icj m 
limited number of fixed sequences of 


machine cock in»tructions, tlat-n each 
auch fixed sequence could lie represen¬ 
ted by a single statement in the high- 
Ifr^l language. The problem of the high- 
level language designer was, therefore, to 

* [Ratify lIh- set of sequencer which 
would effectively cater the ran^e of 
prHJ-bkm* he wished to polvi- The 
variety of tanguiigeri developed .n this 
time (as typified by FORTRAN. 
COBOL and A3 jGOL GO) aptly demon¬ 
strates List differing approaches adopted 
by their designer* looming to program 
cam# to involve learning the vocabulary 
of a (Human-orient Sd) language, of 
which, eseh word corresponded to a 
particular operation, or net of opera¬ 
tions performed by the computer. Pro- 
gr-umming became faster to 'town and 
easier lo do (although not neceassrily 
easier to do well!!) In -addition^ n. 
program written in a high-Eevel Language 
ahouldn in theory, execute on any 
machine povicislng the appropriate 
compiler |a program thal generate* 
machine code sequences from high-level 
language statements). 

Of tb*»r t%r\y hisfh-Level language*, 
FORTIIAN. still the most popular 
"sciitntifjc" 1 laniguikge, wa* closCsL id 
styk to thr actual machine processey. 
nV\.\ had two result* firstly, iL was 
relatively slraJutitforward to product 
an efficient, fast FGItTRAN compiler 
for n wide range of m«dlin«S h and 
sficcmdly fc FORTRAN program m.rrs 
were compelled Ip structure their 
algorithms Ln machine-f>riipntcd leims, 
in that the actual procrum* w^re slstfe 
idfieinnE, and fast, tt is them 1 features, 
l!n machaiie-efficlency and wide availa¬ 
bility,, that account fur FORTRAN* 
comj n u L-d i pufcai i ly. 

The other two major Lungujig^fi of 
l hih ln-riod made greater concrselonH to 
Lhr hijm.an programmer jlE. tlu> expense 
of a degree of" machine efficiency, 
COBOL, the ■■buSbicLt-Ka" language, is 
written in Knjfluhdike c^jde, ha* u wide 
r ii n gt' of data slorugL- and hiLndhui£ 
facihties, but, compared to FORTRAN 
is relatively limited in itsjmathematicftl) 
processing power, AE.COL dO, the 
' 'afiidt'm Lc 11 language, was de*ign«d. mi 
the other hand, ho E-hul ihe mathemati¬ 
cal s i'wu* ifical \u i-l of thp problem irhn- 
aJg'orithmJ could be coded as naturally 
oh possible by the pogrsmw (math^ 
mslifliin) — thj? criterion has led to the 
flap* of “Htructur^" languages, about 
which more Inter. ALGOL 63, however, 
had very limited d* Ui-manipu lation 
facilities and neglectrd to ineorporat^ 
gem-rid [input/Output rouiini's. thus 
making ALGOL programii liLmost 


co in plate ly mach m*‘ dc^ndcnt. 

Taken together these lanijiuigi-ri 
contain fenture^ which can be Haiti lo 
epitomize a well-de*ign«-d, ^H>n^ra3 
purple high-level l^nguag^. Thr:s^ -.in* 

I .‘VbcuitrmflH ihould be expragdible in 
■k natural way. 

2. A variety off mi-.-in* cjf storing and 
handling different types of dlta would 
he tvubable. 

3, The language *h^uld compile and 

execute effheiently on a Variety af 

machitirn. 

4. I/O instructions should be general 
iuad cosy to use 

5, The la nguAge should be (e|f-eot1*LH- 
tenL und coherent mo that it i* easy to 
learn .and open to sta nd aid liaison and 
hence progmn-probahll i ty. 

Tht- mid sixties brought the sccnind, 
generation of high-flw^l language* 
Although in some ways iln s,- l.mgu. 
repn7M L htcd an improvement ovrr the 
orrginaJ*, none of them adequately look 
account of dll of tire five E H Jinis detailed 
abLive PL/1, the "IBM language T 
nt templed to IncratHjrflte all knuwn 
facilities of aJJ thr language* into one 
mymtlithic creation, lli?w-H-v-i L r the entire 
might nf IBM could not persuade t»ro- 
gnimmer* U* drop tlU'ir FORTRAN wr 
4'1JIICtE. in favour of such a larga, 
ungxlnly language which required an 
immenKC effort Lo learn, and which pro 
dUCed large, ungainly programs. 

RA-SIC. Lh^ 4 'peoples 1 language", 
represent* a different tuck, ]L w-ji* 
dcsigaied i*% a ti'aching languugL 1 - fur 
fitudents who would normally have been 
Ui Light FORTRAN. It LHHhk id vantage 
■if Lhe inlt-raelive facMiti^s which by 
tlu-n had become aVAlllbb. cUmlnating 
the need to learn about compilers, 
I-lkilI i-rs. Linkers and editor* snd allowing 
the students to concentreLe purely on 
the programming. Although lhe BASIC 
syntax is closer to English than 


If. A PC: 

























Pascal nuts and bolts 



FORTRAN> and the Inpul/Output 
ii much simpler, HASIU brtr*>K its 
parentage in aln dal n liiktidlln-g facMilh"* 
arid in the algorithmic ilylc it Impose* 
on its adherent*. While no standardized 
BASIC deists ftmiik almost -nil other 
variation* on thf BASIC 
theme (from 2K Tiny BASIC to 
meiutruiift tWimercbl BASIC 

mmpitertf abound throughout the 
micro-world. Et i* worth nc.ilmg that 
very few programs will convert from 
One system to another without a degTw 
of fiddling about between the different 
find often i-dioavncritLc) dialect*. 

The mid^ixtie* also .saw the conven¬ 
ing of the working party of the Interna- 
tionid Federation for Information 
Processing (IF IP) who hud prevpoUMly 
produced ALGOL CD. Ilk is group felt 
that the algorithmic approach of 
ALGOL GG was correct anil l hut it* 
limiceH impact had be*n dm to It* 
restricted data-handling faeiliitien and 
non-e*Latent genera] I. 'O alatemenls. 
Their fin*I report on ALGOL £h 
appeared in early 1DGS. ALGOL GH 
wHi detuned to hr aa campr^anshr* 
^ IT. I in Lhat the fading* of ALGOL 
GO hud been more than made up, hut 
the com pact ness of the ALGOL GO 
dcspgh fHaiJTlnilsfmi KiW it a (£rrati‘r dr^n-i- 
of coherence over PL/I. It is ill 
«! vjusi and eompfri lun^MJiKt' which ia 
difficult to team and ^ven more difficult 
to implement on the hngc machine* it 
require*. ALho, as a European language, 
it was slow to hr implcmfntrd on 
hardware dciiSited^ manufactured and 
primarily mar Lee Led in the USA, 

Ktkliui WartH, n member of tin IK IP 
working party* watched Jim coll^ifluei 
painsdfi kingly con* Liru clintf (heir heavy 
weight latttfUifCC with a certain mF-usure 
of disquiet. He looked for one which 
would not only incorporate the strength 
of previous fcujigLLiLi^-s hut which could 
olio be impLe mmted on any re#UEoniibLy ■ 


sized computer (like FORTRAN! He 
{ rightly) predicted that ALGOL 68 
would not full into this category and m 
dnaigm-d hi* own lanKungv, Pascal ilh 

an ALGOL-like L&nfW in machine 
realizable form (i.e, cusy to compile 
and ri h k f too big). 

Actually, P^Mcal didn't catch can 
straight away cither, even though it j* 
implem-entlblc on a wide variety of 
machine nrtd Contains Lhc major fca 
lure* of ALGOL G8, However, today, 
with the ftrtidaugHl of mitro^cimpuLers 
(requiring amattiab, efficient eompaler*) 
j nd with the demand amongst proles 
rijonnl programmers for '"*1 ruclur^J" 
program ming language*, FascaE, L h i- 
"Ti vp star" language is coming into ibs 
own. (See Table l | 


Any algorithm or computer program 
consist# of two complementary etc 
memts j a dencr|ptitsn of the 
which are lo he performed, and a 

ih-scriptmn L?f the data with which the 
actions arc to he performed. 

dearly, any programming language 
miiEt supply c.nn- with lhc mean* of 
expressing tbf^C two description* and 
the better the language, (hr more 
elh'i^inL, effbcienL underxLindable iread¬ 
able) and error- free the programs of a 
given programmer are likely to be. The 
aim of Pascal |h m provide * set of 
menti faction! and data type* which 
are lit the Hamr time MBiprchcnNive 
(to- cover *11 rventuallties) and sUfcmel 
(to convey Ihc meaning without gelling 
Loo complicated). Anyone familiar wiLli 
an*:(her 1-mguagL- will rrcogmEm that ih4‘ 
acLionn anci data type^ qeicribed c*-n 
tirrually be accomplinJicd in that 
language too, so th;iL the compartKon is 
not so much about what they cun do 
but more laon 1 elegantly and effieicnLly 
they do il r 


Data types 


In nmchine code, the big pattern* 
in a j4>cption m*y be interpre¬ 
ted m any way the programmer chtraae* 
In high level languages, the designer 
must decide what interprets turns the 
pro eta m mef will be permitted to 
employ, In JtAKIG, for Ltmtanct fc a infor¬ 
mation is held as l-ELAL numbers (with 
or without u decirtiitl pomt i or 
^IKINOS of character*. Thi^L- ^ n- 
typL-h PiuwL'-al hit*. Utur 


hus values: TRUK or 


known Hh data 
dale types: 

BOOLEAN 
FALSK 

IN I hGLFv — ba* values: an implement 
able subset of the whole number* 
lUiAL — has values; an implementsble 

sui^^i of floitintt point real number* 
iRLALS ununity occupy Lwtk stage Iocs- 
tionB in contrast to ENTEGfcRB whidi 
arj- cjnly allijcati-d ont-) 

CHAR — hjLi valuer: a single alphabetic, 
numeric or special chanictn'r 

Pascal alsLfc offen lh^ facility of 
defining a new data type if the above -Ii 
Ki-i-m restrictive KOr injiLsmce. 

TYFK SUIT - fHEART, DIAMOND, 

CLUB. SPADE) define* SUIT ^ 

type which can have any "value" as 
ipidfled in part nth es|s, 

11 k iwlftt: 

FYFR DAY ■ 1. . ,31 allowi only one of 
the define value*, and no other, to be 
assigned t^f a variaiile of Lhc DAY type. 


0) 

At.dohl tunic 
*1 via 

IUD1 11A 3 A 
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It rnay ii-t-in a* though lh«‘ unblinking 
row oT 1 'slarsV nuainjit Pascal betray* a 
fair ummiFkl of bias, the real point, how¬ 
ever. is that Pascal was with 

just iheM‘ pranciples in mind. Of course 
there have been other lari.gurig* 1 * design 
i’d on completely different likie* flake, 
for instance, APL}, but if the construc¬ 
tion philosophy ii to he based on the 
fivi 1 pomlh ihjit have hiwn rntebInlh.'il 
above, ihcn hiJicui must certainly be 
worth a elosrr Imk. Whil^ this survey 
could in no way be 4iescribed a* brmg 
fully pc3mprrh4-ri£ivi\ wc 1 bzve Included 
tbr major mh'm tnnguageh for compari¬ 
son. 


Similarly ■ 

TYPE STRING ■ ARRAY n ,IG) 
OF CHAR define** \ 5-element tIASIU 
like eliaraeter string 
while, 

TYPE LONGSTRING - ARRAY n . . 
SO h OF t'llAR would be suitable to 
describe a punched-card feu mat record. 
Sncidently, th^ Pascal rulr for (hft 

naming uf object* (e.g. types, vjnsbi™, 
constants, provedUrrs and functiuns) u 
that the nam^ nlk4.>uLct begin with a lettr? 
of the alphabet and may be arbitrarily 
Ling, Compilers Dir srmdl machine mny 
only recognise tike flrut eight character* 
(which should Cherc-rorr In- unique! but 























































1 The Sequence 
in BASIC 

an PASCAL 

LET A«B+C 

SUM:- NEKTONE 

or mot A-B+C 

* .SUM, 

And OOSLB 43 00 and 

2 Tht I.qob 
in BASIC 

DEALC ARDS or 
DEALOARDS 
f FlRSTPL A Y ER ) 

In PASCAL 

FOR 1 = 1 to 10 

jl WHILE Condi¬ 

NEXT t 

tion DO action, 

b) REPEAT action 
UNTIL condition 

O FOR l.-M TO N r 
l>0 action 

FDR l:-M DOWN 
TO N no action 

$ The Conditional 

in BASIC 

in PASCAL 

■a i IF condition 

al IF condition 

THEN Action 

THEN Action 

1, } ON K (rO TO 

ELSE all'.'r riiit i vh 1 

100, 200. 300 

b i CASE N OF 


A ; ACTION U 

U : ACTION 2'. 
etc. 

<-rTd 


i hi.t ii no n U\ rmtrkl the nsipen 

■lie lo eight character!. The more ocIL 
explanatory » name can be chosen to 
lje h the le*s actual explanation i* requir¬ 
ed elsewhere in the program, 

In addition to at* data type*. hoi-eul 
allow* for the creation of certain das-a 
.W ru elu jx*j, na nwly A K It A V n. 

RECORDS, SETt and FILEk. An 
ARRAY Is a data structure containing 
two or more dement* yf the- own* type. 
Theff arc purtieulafly useful in certain 
ttlit hemal Leal algorithm!. The commer¬ 
cial L-uunL it purl U 1 RECORD COniUit- 
ing of two Or more "field**' which may 
b<* of any type, SETi arc a special ca*L? 
tif ARRAY* wh-ik FILE* provide the 
means whereby data in, any form can 
be extracted from or introduced to the 
program from (#Xl«rnnl) mini* Horace. 
PaxcaL rniblr-f? thi? iiTograffimer to pack 
data to maximum drtiiily by chaining 
the apecificalion of variable ra-nge* and 
I inn Led ranjfe data type*. 

Moat prcijfriimincrK agree chat any 
computable problem can eventually be 
divided and jubdivided and L hi" nee 


mialyM'd (and 10 programmed) in U-rm* 
of three fundamental operation*. The*e 
are: 


Control structures 

There are obviously other construct* 
which could be employed, and, on the 
other hand, any loop construct could 
be replaced by an equivalent condition' 
ill So why doe* buwal *rem to have 3 
dirfi-rrnt form* of loop? The amwer 
Appears to lie in the delicate balance 
between supplying the program me* with 
enough technique* to du his work elc 
ganlly and adequately while keeping the 
Imnguaun 1 Him pie enough to operate it 
*■ I'Ti l'l^is 11y and effectively. Pascal b. at 
the same (ime, comprehensive os a pro- 
Idem solver, and Kiccioct as a Language, 
Of course, this brief description 
doesn't illustrate Pascal any more than 
n dictionary detcrfbe* the English 
language. What ii needed are Home 
example* u«ed in actual program*. and 
also some practice in formulating ihv. 
problem* in tht ,L Pa*ejLL way". That is 
just, what wilt be offered in the next & 
ia&ucti of AIV — a systematic exposi¬ 
tion of Paxcal with a ho*l of idustraliw 
examnleip flbd *omf extrclua every 
month, A* few reader* are likely to have 
Pascal up and running on their machin¬ 
es, we are willing to Look at exercises 
you would Like to mbmit. The most 
interesting nrogfumji may even find I heir 
way into Art’. 


PRICE BREAKTHROUGH 


A COMPLETE S100 BUS Dual Disk Computer for— $4950 plus lax 

THIS IS IT! 

The amazing NEW dual processor 
Versatile 4 with an 8085 and Z80. 

The system wilh 630K of disk 
storage and 32K of RAM. 

Expandable to 96 Megabytes! 

Also available:— 

Full business sottware, 

Word Processing, CP/M, CBASIC, 
dealer and oEw enouiries welcohe Mainframe polling capability and more. 

MICROPROCESSOR 
APPLICATIONS PTY. LTD, 

(03)754 5108 

MASKELl'S HILL fiO. SELBY. 3159 
SmMU computers wlxinfl larflp problems 



* Quilt in Diagnostics 

* New Keyboard 

* Scientific Symbols 

* ID SLOT sioo eus 

* Dual Serial I/O Pons 

* EX STOCK 
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INSTORE 


AUSTRALIA’S MOST UP-TO-DATE BUYER'S GUIDE 
FOR MICROCOMPUTERS 

Month month, every effort will be made to keep 
In Store Hp-to-date and act urate. 

Anti that means. A PC wilt always he happy to hear from its readers 
of any errors, and additions that seem worthy of inclusion 


LIST OF ABBREVIATIONS 


A Assembler 

A D Analog to Digital 
H W - Black and White 
C — Cassette 
cps Characters per second 

Doc Documentation 

E Extensive 

Ed - Editor 
Ex Extended 
F D Floppy Disc 
H - Hardware 

I - Introductory 

I/O - Input / Output 

ini - Interface 


K/B Keyboard 

M/A - Macroassembler 

N/A Not Available 

N P Numeric Pad 

O .’S Opera ting System 

P/P Parallel Port 

RAM Ran do in Access Memory 

ROM Read Only Memory 

res - Resolution 

S - Software 

S/P - Serial Port 

T/E - Text Editor 

U - Utility 

VDLT Video Display Unit 


All prices shown are exclusive of sales tax, except where indicated by an asterix. 


taftttirc item* listed in arc not Included in ih t bxjjc jisfce ui I h«, L i?q uipmeiLE 


Wm.- o f 
Mivtijnc 

Main 

GbtdbtifOf 

It Phene No 

Hlrd-vtdrc 


Pot 

Price 

C'nmmjnh 

Apple El 
pirn 

Compuicrtand: 
(03)62 5581 
(02) 39 3753 

Ifi^SK RAM: 4502: colom 

vnu ini.ai/odotir 

uMirei paddles: option 5'i" 
1/U<1 II Mis disc 

G/S: BASIC: 

(amts 

t 

31395 

i 280x192 high colouy 

Eraphici: Applesoft 

BASIC in | 2K ROM 

Century 

Abauu-s 

C<cimpucef 

Store 

(03)429 SS44 

Cl00,48-64 k RAMZJtti: 

L2 n VHU; 2 kSH"F/D 
(2\I43K>: IIIcp* prirtier: 
1*5232 port • SI00 but- 
noo iActuiiH 2xf :b 
fJjtJlSKl: hold disc: 

4iRS232 2\PP 

COBOL: 

FORTRAN: 

BASIC 

1 

Cl 00- 
34950: 

i. 2 nm 

55400 

Also mOftMcr C3O0 

Ctiallcnger IP 

Systems 

Automation 
(02) 439 6477 

1-J2K RAM;6S0i:Cint: 

24x i2v du idi: rs:s: 

port: option - dual 5W 

hmcifes) 

OJS: BASIC: A: 
jEanics 

1 

5448 

SK mlero^O BASIC in 

ROM: ex panibon board 
available 

CtiiKcofs 4 

Systems 

Ay iomation 
(02)419 6477 

S-4KK RAH: 6501 colour 

32*64 VDt; miR3232 
port: P-'P: option 650 1C 
dual 5'A” 

F/P f !40K) 

BASIC. Araf 


sen 

BASIC in 8k ROM 

Compucolnr 

II 

A ndmofl 
i>tidul 

IT o ujpmcfil 
(03) 543 2077 

S-32K RAM; 8086:13". . 
32s&4 3 colour VDU: \ 

uflKle5t&"F. r E) (3 lk): 
RS32 P *it 

ts BAS ICf ROMM 

1 

S2095 

16k model, 32395. 32k 

32695: pubsciuntp 
manual availible 

Cromensi y 

Syitern 2. 
System Z2H, 

3 


64-5 12k RAM: ZSttA: 

SyvtBin 2. dual 5^1/D 
(346kV:Syiiemi2H, 
also U'indiefter disc 
(JIMB): System 3, S” 
dual 1MB: 5 F P/P 

COOS’ MSjfC: 

COBOL; FORTRAN 
M/A. gxQASIC: 

$(r uCIufJnd BASIC 

t 

System 2 

33900 

SyUem 

2231 

59650- 

System 3, 

36750 

AIL Systems expandable to 
multi UWI (2-7 uixi%) 

S 2880-S3 82 5 

Exidy 

SOT«KT 

MndtC EL 

Dfck Smjth 
ETwtionifs 

mm* 320C 

S^ftk RAU ZJfl: 

30x64 VDU im.. 

RS232 Port: F F 

SiEl() btivitua C ml. 

G/S: lixBASIC 
(ROM): Af/E*09.- 

CiP/iM 

I 

SI 295* 

1 ligti pci griplucA mp?biHiy: 

16k vtnmn 51395* 

32k 525V 

48K version 51855“: Chi 
piugrjmftubLe ehuacitT ses 
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A professional SWRJ card 

Designed as a general purpose industrial 
controller based on the 6502 MPU, this 
card is complemented fcy a matching 
Eurocard hex keyboard and CUTS 
standard cassette interface, to create 
the new... 

Acorn 

Microcomputer 






Acorn technical 
specification 

«he A<,i>rniEjonai^1^^l iwu hinyli: 

Euioc4m& 

1. MPU card 

€■502 JFlpCifrjirpep^br 
Si^stflACOfiUmaiiikpr 
1 K ■ ft RAM 

Hi wdyljO lAilli bytEiEri RAM 
1 MM* crystal 

5Vrcrgul.stQf. SiXJcfS (or 2K 
LI4SOM and sflc-»nd ftAMUQ 
p cftih 

2. Krybocpdcardi 
25 clickkey:: 1 16 hex 0 
confcmli 

M m^l / "IC-Qtiifl Fit iJr.pi.i p 1 

CUTS^UindiferU cry-,Uil 
eonirgfcfrd tape interlace 
circuitry 

. Keyboard I na-trucitgn*: 

'i M MdiAg^tn^poclJ 

Change trefnembora 
Juiabdms used* 

SlK F "|J |! !il up 1hrcn?flh mft mo-ry 
S^'PI'jIHO EffriAj"L thn 1if<fph iru'.T.ijry 

* Scl or dear |*Qinl 
" Hi^tnrulrom break 
l Load from tape 
'• Store am lap* 

o c«o <r«Kui -l. line aeidro&$ itsscrt 

•at RnwE 

Compact easy to use 
Acorn Monitor include* 
tiie following features: 

* Syildfn pragfam 
4 it ui yub-roui rqr u^f: in 

Kihl^s^roinitm'ibq; 

* noiMMuldtr-bug ; " jiiac.il lv 
displays an internal r^qi;,rrrs 

* "hirf.' ln,iciifi<lslorfl rouiu-i- 

Acqrn-with real 
expandability! 

The Stafford Acorn ^ lully 
axpondabit log-SKorrMflmn 
and "hn A^ym ku5i*fl™iafcie ms 
F hc i±z way edg* connector 
Whether you** fl beflinnnr m inn 
l-*ld. itn amfeitiQdihom^Gpmpn^r 
burr ,i eUiV4top;i>crii#n0iFnrer 1 n 

icoc her cr .l buMnc^irp i*m? 

Atmn and Mi laifhly Of nx:>idul4ts¥ii: I 
[Wvidi a ^radical solution in 

" Vi. - i ! v I I y i., l! .ill 

Puiurd csfiJin -..on ror Actsni 








IIWtmlE'T’p 1 1 o I i ?"■ ^ - n 3 

son^are and 
hanchware 


Basic mlntpri-tor aM’!fnb‘i.>r di% 
atfombler. editor. m and drib 
ofiu^iihhd -ivtfm 
Hildwijri 1 

McflKMy molpped VDU ■ ■."d-i l^ilh 
UPfH r j- d flaws . 1 1 ca'.-j . r , j *. i|,i. .■ ■ 
i»d h 'dwaH: ■ ■ liciupydi^ 

cor.rn.ii r i. a 5 y m and /1 n t|k> ■. ., 
if\*l Utify dird wdh fl K by!e% ul M.ilir. 
P'hAL (27 lEj? d-4 K j-yU::, r.r : ; : ;i- .-V 
(Jl 141 a PfiQM i l -bi|rifcntfTii.!F i ror ah 
iyin'%or PROM ukablf rni Af- 1 liftJ 
rt lull rt'.cii huykOwn.a biiLiNl^jariJ 
i■» ■! |h* ACOf Ifrf c: .i iiriri a EurncarH 
Mcking*>bEHfn 

Acorn 

Operating Manuel 

Wien Acorn, ymi- ii iffb-r-ivc an 
oparalmq manual trwjl fcnvrrn ■ nn 
Muting ui iipti. Hwri hri.tpnrir iphns nl 
biimi-y .iniririi. lie !+■ i;-i i«:; i -nt h£j 
programmsfig; wah 1n^ 0502 
itisl ra-clion rel 1 he i ■ Atm d ■■ • 
inckKSi' 1 , lining of I he in^mlrjr 
psu^miha.fflOdiho imliMCltdn sr«i 
and Qlhr:i ur.i-ful labuiaborrs.^lu^a 
Sflh>ch*bn Ql 12ime »*'jnng .ind 
edwMlivtf prtigjamsamp’ei 


Prices start from 
$ I 10* * .Conte in for 
a demonstration o£ 
ACOKN Systems. 

M-r 0930-1730h 
Sat 1000-UOOh 


ACORN VDU 


rfi^ pr«|tnf FJmje irtcludFS 

u LD . 1 C.!r'!j .■£, i ,|j e ? buird roJi.[rol"DT 
hvk keypad/CUTS imp. T^v 
|IK. t 0k li.i1<c niomti. v curd 
r.n\-jUi VUU inCijrliiifl 
UuiYfllljl iAEtrlKij 

^al^uflAriSHal t _. J | LVa |T 

^■□Pd>y ifilrf’ fUfStrollEr 
32K Dyn.pL.Tjii; RAM 


This compact stand-alone micro¬ 
computer is based on standard t’urocaid 
modules, and employs the highly 
popular 6502 MPU {as used in APPLE. 
PET, KIM. etc). Throughout, the design 
philosophy has been to provide full 
expandability, versatility and economy, 
Take a look at the full specification, and 
see how Acorn meets your requirements 


Cottage 
Computers 

386 QUEEN:S PARADE* 
m'ZHGY NORTH VIC. 3068 


UK 


KAN 


ACORN 


Tel: 


{03) 481 1975 


welcome here 


AfC 








INSTORE 


Name of 
■toftcHnc 

Main 

i^uributof 

Jk Phont No 
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BUZZWORDS 


A 

A/D [Analog |fi J JigjuD 

Process by which information 
n iransfufriicd from an an a- 
lot.or continuous, form so a 
digital, qr discrtIt form. 

Access Time 

Tht time required lo locate 
and nuke available infon 
malion in a slot age location 

Accumulation 

One or mare rcasieis assoc- 
useti with [be ALU where 
sums and other arithmetical 
iind logical resulls of the ALU 
may be temporarily stored 
and/or manipulated. 

Address 

A coded instruction devignat- 
J31J51he- location of data or 
program segments In 
stop ii gc. The address may 
refer Id storage in register?, 
or memories or both. The 
address code itself may be 
stored, so that a location 
titty contain die address of 
&JlU rat 1 1 Cl I lull ilie ±IU\ 
ifself. 

ALGOL. A LGOrilhmtit ic 

Language 

A lanfUagjc designed to facili¬ 
tate the implementation of 
algorithms. 

Algorithm 

A defined set of rules pro¬ 
cesses which lead to the sol¬ 
ution of a specific problem 
within a Finite number of 
operations. 

Alphanumeric 

Referring to a. set of charact¬ 
ers consisting of both num¬ 
bers and letter. 

ALU-Arithmetic and 
Logic Unit 

The ALU is one of three 
essential components of a 
microprocessor, the oilier 
two being cite registers and 
the control block,. The ALU 
performs various forms of 
addition ami subtree lion l and 
logical operations sudt as 
aR I Jing, uidORjng. 

Analog Signal? 

□eclnca] iep rcsen I allons of 
continuous physical variables 
such js pressure, Icmpcmlure 
or humidity. 

Arithmetic Instruction 

An instruction causing ihc 
microprocessor lo perform a 
mathematical operation 
such as addition qt AN Ding, 


Artificial Intelligence 

The ability of a computer 
to lc?m from experience, 
pci Farm advanced logical 
operations and other tasks 
characteristic of human 
intelligence. 

AST 11 Vth erican S tint dard 

Code fur Informa tion 
lAterchanp 

A Man dardi/ed code for 
character transmission Using 
seven binary digits. Tlie 
resul iin& hm ary pa c re rn s 
represent alphanumeric 
character*. 

Assembler Program 
Translaics man-readable 
source Mailmen Is {mnemonics) 
into machine understandable 
object code, and assigns 
memory locations fur var¬ 
iables and constants. 

Assembly Language 
A machine orientated lan¬ 
guage. Normally ihc 
program is written as a series 
of source statements using 
mnemonic symbols that 
suggest ihc definition oi ihc 
Instruction and is then Irans- 
lated imo machine language. 

Audio Magnetic Tape 
Si nr age Unit 

A unit winch uses audio 
cassettes io store audio 
lories as represen la lions 
of computer data and 
programs. 


B 

BASIC BecJiiners All 
Purpose Svumolie I untrue 
Hon Code 

The most popular pro¬ 
gramming language for 
microcomputers. 

ILrudui Code 

A_ specific code using five 
bits lo represeni alpha¬ 
numeric characters. 

lit D binary Coded 
I decimal 

A specific code using four 
ha is ip represent the 
numeric characters 0 mfl, 
Not nil possible binary 1 
piLiicrn? fioi idling 16) are 
utilized. 

Binary 

Carrying only two possible 
alternatives, for example: 
‘Tor O' 

Binary Code 
A code employing only 
binary characters. 


Binary in Hexadecimal 
Ccmvcrsmn 
ihc process by which 
biiUry represen Wlions of 
numerical values are con¬ 
verted lo equivalent hexa¬ 
decimal rep resell la lions. 

Bit 

Derived from the term 
binary digil. h constitutes 
ihe smallest unit of in for¬ 
ma cion having possible 
values of T or 'O’ 

Branch 

I bis refers u* ihc capa¬ 
bilities of a microprocessor 
lo modify the function 
or program sequence. Such 
modification may depend 
on the actual content of 
die data being processed at 
any given instant. 

lijiLid Rate 

A mcanirc of data flow 
Hie nnntirer of signal ele¬ 
ments per wconifbawtl 
oil the duration of the 
shortest element. When 
each clement carries one 
bil, die Baud rate is 
numerically equal to bits 
per second"(bps). 

Breakpoint 

A program point indicated 
by a breakpoint Mag which 
invites interruption to give ihe 
user the opportunity to 
check the program before 
continuing tolls completion. 

Buffer 

A circuit inserted bei ween 
oilier circuit elements to 
prevent interactions, lo match 
impedances, to supply addit¬ 
ional drive capability!, or to 
delay Tate of triformatioti 
flow 1 . I Suffers may be in- 
wrUng Or non-inverting. 

Bus Driver 

An It 1 which is added to 
die data bus system to 
facilitate proper drive 
to Lite CPU when several 
memories are tied to the 
data bus line. These are 
necessary because of 
capacitive loading which 
slows down [be data 
transfer rate and prevents 
proper time sequencing 
of microprocessing oper¬ 
ations. 

Bus System 

A network of paths inside 
ihc microprocessor winch 
facilitate data How, Ihc 
Important buses, in it micro¬ 
processor are identified as 
Data Bus, Add res Bus, and 
Control Bus. 


Byte 

A predetermined number of 
consecutive bits treated a$ an 
entity, c-g- 4-bai or 8-bit 
words. 


C 

Chip 

Ail integrated circuit 
(more Strictiy, ihe silicon 
chip upon which a mono¬ 
lithic circuit may 1 m built). 

Clock 

The master oscdLitur 
which generates die timing 
impulses for a computer’s 
central proemor. 

COBOL COmmon Hm 
mess Orientated 
Language 

An International standard 
program language Intended 
for commercial use. 

Compare 

A computer function which 
examines one number in 
relation lo another and 
commonly sets switches, 
according io whether the 
first is greater than, equal 
io or less than, ihc other. 

It is usual to follow die 
compare Instruction with a 
conditional jump, dependent 
on file result of the ciinu 
pftffotiffL 

Compiler 

A program which tram¬ 
lines another program front 
high level laEiguagc into 
machine language prior to 
Hie execution o? in at 
program. 

Control Bus- 

The electrical route taken 
by signali. fioin the control 
logic in a computer Eo.c.g,, 
letch the next program 
instruction from memory. 

CORAL CumnLiter On- 

Line Real-time Applications: 
Language. 

Hi is is a development of 

Ml.ul MM* A.was 

originally developed by 
lire Kkl" for mihlary 
projects, hut has since 
been adapted for commer¬ 
cial applications, 

Curr 

(Ferrite core memory}. An 
early form of random iceot 
memory composed of tiny 
rnayiciie rings, 


4Z apc 









CPU — OuitilI Piwwine 

UllLl 

m main pari of a computer, 
eon tin rdng immediate aecesx 
storage, arithmetic and 
logical units an«J special 
repute r gJCUpSL In effect il 
u those pans of a computer 
other Than input, output 
and peripheral devices and. 
in some cases, also excluding 
immediate ncctss slurag: 
arcus which may he pro¬ 
vided in separate modules. 

Cross-Assembler 
A program assembler used m 
a computer other than the me 
on winch ihe object program 
is to he run. 


CRT — Culhudr Ray Tube 
A vacuum tube which uliLizes 
an elec E ton beam lo fluoresce 
a phosphor covered sc reerr h 
an example being the screen 
of a television sci 


Di*c Memory Unit 
A form of dm it stooge, simi¬ 
lar in function to magnetic 
recording tape, but in the 
form of a disc which k 
rotated at high speed, so that 
access to any part of storage 
c .111 he achieved quickly by ;l 
movable Tcsd/wnte head. 

Discs arc also characterized by 
□ high race of data transfer 

Diskette 

See l-loppy Disc Unil h . 

DM A Direct Memoiy Access 

A method of gaining access 
eo memory elements to 
iiclileve data transfer without 
CPU invdvemenl The 
process is controlled hy 
devices other than ihe 
CPU and penuiis direct 
i runs far of data between 
memory and these devices. 


Cursor 

The screen character 
(tydeadly an underlining 
clash> in a video display 
which indicates where ihe 
iteJM character is due lo appear. 


D;'A 1 Digital to Analog| 

Process hy which information 
is Transformed From a digiial. 
or discrete. lonu to an analog 
or continuous ioeiil 

Data Ibis 

The bus. or wiring that cuttles 
date between different 
pans of a computer system. 

Debug 

To trace jmd correct errors 
in so fEware or hardware $n 
that a program will lime non 
as expected. 

Dedicated 

A microprocessor system 
dial lm Men specifically 
programmed For a single 
jppliLZicion such as weight 
measurement or traffic light 
control 

Digital Magne tie I ape 
Storage Unit 

A unit which Uses magnetic 
rape Lose ore binary repres¬ 
entations of computer date 
and piogra™. 

Dise Cnuh 

The destruction or damage 
to a magnetic disc as a rcsulr 
ufdireci am tael between the 
surface of the disc and the 
read'write head. 


EAR0M Hk-clrically 
Alterable Read Only 
Memory 

A form'of ROM wherein 
ihe contents stored may 
be altered by jm approp¬ 
riate electrical curienl 

Editor Program 

Software which facilitates, 
examination and allci- 
aEion of text eon teined m 
the memory or' die com¬ 
puter. 


EPROM Erasable 

Programmable Re: ll! Only 
Memory 

A PROfrt whose cun ten is 
may Esc erased (usually 
under exposure lo ultra¬ 
violet light l and re¬ 
programmed. 

Even Parity 

A convention for checking 
date after transmission, 
an even number of ones as 
expected in each group of 
bits transmitted. 

Execution nine 
The time taken by a 
computer to pet form an 
instruction (such as add}; 
usually measured in 
cluck cycles. 

Exclusive "’OK" Operator 
A logical operator f boolean 
algebra l which lias the 
property that,. ifP anil [J are 
Ewes statements! the slate- 
merit l p *Qi where the asterisk 

an exclusive UR > -• ■i-uri■: 1 
is I rue k f d ll lci P or U. hu t 
noi both, is true and is false 
if P and U are both false or 
both true. 


PUZZLES 


LEISURE LINES 

With J J. Clfss. 


We hope to bring lo you 
each month a page of div¬ 
ersions, puzzles and com- 
petitions. There will he 
chances to win prizes and 
although “LeinUrc Lines" 
will primarily he concerned 
with puzzles, We expect 
from time to tune to 
digress :i little and maybe 
even tell ihe occasional 
joker 


Quickie 


llns month's quickie 
no prizes, no an swims- given 
... a 2-digit number, read 
from left to right, is 4W 
times as large as ihe same 
number read from Tight lo 
left. What Is the number? 


Prize Puzzle la 

This, the first of this month's 
prize puzzle*, is designed lo 
test your logic and reason¬ 
ing ability. A prize goes 
in the sender of the rust 
correct entry out of ihe 
baa. On the Sydney Eo 
Melb our lie air service ate 
three p;k5 senders, named 
Ik own, Junes and Smith, 
By coincidence die pilot, 
co-pilot and cabin steward 
on rite aircraft are also 
named ESrown, Jones and 
Smith bill run necessarily 
restively. 

1. Passenger Jones earns 
$10,400 iter annum. 

2. The cabin steward lives 
midway he e ween Sy dney 
and Melbourne 

3. Smith, the crew mem¬ 
ber, is 11 Lulled to the ct> 
piloTs sislCT. 

4. Fite pasietijser with the 
same last name jv Elte cabin 
steward lives In Melbourne, 

5. JEte passenger who lives 
nearest the cabin steward 
earns exactly three times as 
much per week as the cnhrn 
steward, 

o. Passenger Brown lives in 
Sydney. 

What is the pilots name? 


Prize Puzzle lb 

You are permitted to SOlVt 
this by ;uiy means at your 
disposal including 1 die 
offer of bribes Eo J.J ilessa. 
(who's address will NOT he 
given. 3id) s 

A K'ihagOiea.n triangle 
is a right angled triangle 
who h s sides are an exact 
number of units in length 
iiiitl of course, it conforms 
to the famous rule . 

"The square of the hypo- 
ten use is equal to die sum 
of the squares on the other 
two sides . . ." Probably the 
best known Pythagorean 
triangle has sides 2, 4 and 5 
Links, and, of L-oursc. 5? s 
3? + 4?. 

The area of the triangle is 
obtained by halving the 
product of ihe two sinaller 
^.tdes: ^ (3x4) * 12 units. 
[ he perimeter of ihe triangle 
Is the sum of the three sides: 
3 + 4+5*12 units, 

[Sony to go ill rough alt 
that, for those who already 
knew it. but I wanted lo be 
sure ill at everyone star ts 


'T/i 


I'd like you to lind the 
si nallcsl area Pyl hagore m 
triangle who's perimeter is 
a per feet square and who's 
area i$ a peireel cube. 

Please £cnd answm in a 
sepai a ec envelope foi car It 
puzzle, addressed to: Puzzle 
[£;l Of lb), Australian 
Persona] Computer, P.O. 
Box 2 SO, N^rtli Sydney, 

2060. Winners will he 
notified by post a ml result, 
ulus solutions, will be pub¬ 
lished in the nest-but-eme 
edition; of AIT . The 
Bditor Ecscrves ihe right to 
make final decisions on all 
mat Ecu. 


Prizes 

Alright, you asked sos it. 
this mon th llie tl Silly F fc nze" 
for each competition will 
be 2.5 kg ui' Cad bury 
Dairy Mltk CluKolale. 

He fore leaving. I’d like lo 
stress Mial "Leisure l ines’ r 
ilcsigsteil to be a two-way 
tiling* l K d welcome any 
offerings of puzzlejokes, 
ideav. etc. All L-onlribntkons 
will hi 1 grate fully received 
and acknowt^ilgcd if used. 
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COMPUTER LANGUAGES 


The developments and improvements that ha re occurred during the' 
evolution of programming languages cart be Interpreted as responses 
in the needs af the programmer Increasingly sophisticated languages 
have provided Mm with much needed Urals and techniques for the 
suhtiiott of ever more difficult and complex problems. The aims 
of this article arc to describe the development of computer 
languages, to give the flavour of some of them and to examine 
the effects of language developments on personal computing. 


Introduction 

The process of solving j problem 
with (lie aid of a computer can be 
divided into three parts: 

If specify the problem, 
ill find a method to solve the problem. 

JEkd 

iii) communicate rhe method to Else 

computer. 

The flars i step seems obvious. 
However, on r^i'Jtsion, superb prog¬ 
rams have been writ re n to provide 
the sold (Jon to a. problem which, on 
further Investigation, mmed not to be 
the Wrong problem, The second step 
ii to finu or devase a suitable algor¬ 
ithm. I ee a business environment, "the 
first two seeps arc, essential]y, wlaal 
is known as systems analysis, Step 
ditec relates to the subject of this 
article. for the way to communicate 
a solution method to a computer h 
to express it an a language that the 
courtlier can understand. This is. In 
essence„ what a computer programmer 
dues (lie may, of course, carry out 
the work involved in steps one and 
two as well). 

Flic aims of this article arc. then, 
to review the development of com¬ 
puter languages. £<■ ill us irate features 
of some of tiie languages and their 
applications, and, finally, to examine 
the impact of computer languages 
on person at computing. 

Machine Code 

AH computers, whether large main¬ 
frame computers or microcompUEent. 
can only store, and operate on, binary 
digits. Data and ins true lions are stored 
and under?! epod by the computer as 
patterns uF binary dipts. 

Also, each computer has ns own set 
of instructions, with one Instruction 
for each action that the computer 
can perform. Thus, a computer! funda- 
menially, can only obey an i nil ruction 
time belong? to Its instruction set, and 
it can only understand an instruction 
when it is expressed as a binary pattern, 
Anodic way of expressing "the same 
ideas Is to say that a computer can 
only understand Its own machine code. 
A segment of a machine code pro¬ 
gram for an eight-bit computer is 
Esredas Program I. 


It is clear dial, while machine code Ls 
suitable for computers, it is far from 
ideal for people. We will return to 
rhe machine code program to consider 
its meaning shonly. 


0 0 0 0 1 10 0 
O 0 1 0 l 1 1 T 
'0 0 1 0011 1 

10 7 I fl IQ Q _ 

PfOfffam 7. MmcM/t* cod# 

Programmers who had to write 
machine code programs naturally 
found it impossible to develop their 
programs from scratch as sequences 
of binary patterns, smec mistakes 
wete easy to make but hard to detect. 
They soon developed! the habit of 
assigning each instruction a short 
mnemonic, inch as LDA for LoaD 
a number into the Accumulator ami 
ST A for STotc the contents of the 
Accumulator. Only at the final stage 
of loading the programs into the 
machine were die mnemonics replaced 
by their binary codes. Eu due course, 
il was realised that Elds coding chore 
could toe undertaken by the computer 
itself and so assembly codes origin¬ 
ated. A short assembly code program 
is given as Program 2, 


LDA 12 
ADD IS 
ADD 7 

STA ?Q _ 

Psityram 2 jppek 

This program finds the sum of 
ihrec number*, previously stoted in 
lire locutions With addresses 12. 15 
and 7* by loading [lie contents of 
location 12 into the accumulator, 
lidding tlie contents of location 15 
to it and adding the contents of lo¬ 
cation 7 to dial: the sum is stored 
in location. 20 so that it U preserved 
and the accumulator is available for 


otiler computations. The program has 
a degree of generality, for at cun com¬ 
pute die sum of anv three numbers 
ilial are stored mlocations 12^ 15 and 7, 
The assembly code mSErULlrnns of 
Program 2 are -each equivalent to one 
machine code log [ruction. Tills eh true 
of most of die instructions in any 
assembly code, although facilities avail¬ 
able with some assembly codes, most 
inn ably unu-ro-prcsoeHora, make certain 
instructions equivalent to several 
machine code instructions. Assembly 
code instructions cannot be executed 
directly hui must first be translated 
to machine code. This translation Ls 
performed by a ipedul program called 
an assembler its operation Ls rep- 
ic-sen led diagrammatical! y in Figure 
1. To illustrate the basic principles 
of operation of an assembler, Program 
2 can be assembled manually to pro¬ 
vide the equivalent machine code pro* 
ram with the aid of the code in TitbEc 
. To translate tire instruction LDA 
12 |:lj machine code the mnemonic 
LDA is replaced by [is code OftQ and 
the decimal address 12 is replaced by 
its (five digit) birury equivalent 011W 
tojdvc the eight Ohm ary) digit pa teem 
OCKfONOO. The same process applied 
to the other Instructions converts 
Program 2 to Program I, 


mnwu-on it 

cod* 

IDA 

COO 

ADD 

001 

sue 

010 

STA 

0(1 

JUN 

100 

J&Q 

101 

EOR 

no 

STOP 

in 


t TtoftM di$it ewfff fur atght opart 


Trade Off 

When inaehuK tode Lristiuc lions 
are represented by pa tie ms of eld it 
binaiy di^ls, there is a trade-off 


A55EMBLY_MACHINE 

CODE *-— | ASSEMBLE* | » ■ CODE 

program program 

Fig. 1! Action of an assemWiir! 
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between the number of operatic™ 
dial can he represented <nul die 
number of locations that can be 
addressed. En the example just dis¬ 
cussed, assigning ib pee iTigris for die 
operation eode allows 2 a 11 ft oper¬ 
ations ami 2 s - .12 different addresses 
lo be represented, If two digit oper¬ 
ation codes are allocated then only 
2 ? » 4 operations can be represented 
(see, for example, Table 2) one 2* = 
n4 addresses can be recessed. li should 
he clear that representing Instructions, 
by patterns «f eight binary digits 
imposes considerable restrictions. These 
restrictions do mu apply lo computers 
with longer word length^. It U probably 
necessary to use two (ft-hiti words 
to represent instructions in an eight- 
bit machine. 



CCS (A 1 

LDA 

go 

ADD 

gi 

SUB 

10 

$ta 

11 


Tabit? 2. Two digit code fof tour optraiiani. 


Arithmetic: A EX, SBC 
Logics: mO, EOR, ORA 
t Writ ifltf Stow; L OA P LO X , L □V. $ t A. 
STX r STY 

Jump and Branch; &CC, BCS r BEG, BML 
fl-N e r n?L r EE VC, BVS,JMP, JSR. RTS 
ffKreinvnt mrf Decrement: DEC, DEX t 
P£Y„ INC, INX, iNY 

rrArw^rr TAX. TAY p TSX. TXA, TXS, 
TYA 

Shift MCf I?c>ri0r- ASC n l&R, RQL. RQR 

COrtH/fcrrrr. CMP, CPX, CPY 

anJ Ufte#n uten-rs, includiv>r| NOP 

faite J. loMftJCtiOtt j*f □/ J/nr fljpj 

A typical Instruction set, that of the 
MOS Technology 6502 mieroprocessor 
(which is used in KIM and PUT), is 
listed in Table 3. It is worth nl resting 
dial only two ui die S6 Insime lions 
int arithmetic, implying quire cleark 
iliac the microprocessor h mil primar¬ 
ily intended for dumber crunching*. 


Auto Codes 

The next development in computer 
languages was the emerge nee ot‘ ruitm 
en(ks. The early, relatively primitive* 
auiLSLLitLes have instructions of the 
form 

A ' A Hi 
X = A > C 

TIicm: two ins Eric I Lam cause (lie values 
of die variables A.. 9 and C to be added 
mid assigned to iUc variable X, The 
Introduction of variable names relieves 
(be programmer of address rnana|c- 
ment chores by passing this task to the 
cranstamm program. Primitive autocode 
instructions of this type are equivalent 
lo three assembly code instiiietinns 
a load Instruction and a store instruc¬ 
tion SO that die programmer now 
handles a larger amount of eorupu- 
tatiun per instruction Elian with ,us 
assembly code, 

EI cpwcrvc r, i lie task of adding three 
numbers stall cannot he achieved 
wiih a single in si rue ti on, More xopbl- 
tdaled initocodes were developed, 
including Mercury Autocode* Extended 
Mercury Autocode and Atlas Autocode. 
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Each of these biiguagrs. ts specific to 
a panicubf machine, but the Infer, 
at lean, desereej lo be classified as a 
high-level language, in ch* sense iliat 
its inslructions can describe a large 
amount of computation p being, m 
appearance, very simtlaj fo thmt of 
Algol, The development of iuciKcwJei 
overlaps the einer|ence of the $o- 
caEed hightatl languages. The most 
widely used ones, in screnhlte applj- 
QUrtrti, are FORTRAN BASIC md 
Algol 60. In each of these languages 
three number* can be added together 
by exeeuiing a singk bni [ruction. The 
kutrucdofti ik 
FORTRAN:-X : A + Htf 
BASIC LET X - A + Bt'C 
Algol:-x : ■ j + b♦ c 

The irend of these developmefib 
w^S to throw an ifttreami* amount 
of the mundane mana|gmenc chum 
onto the uamlatiort juopirn. thritby 
teliennj the programme; and absolv¬ 
ing him from the twed io underriand 
the detailed workings of the eornpUTeT 
he was lamp Also, sinde instructions 
describe increasingly large amounts 
of compulitiui, implying that they 
ate equHilrm to tnacaunc numbers 
of machine code mtnucHom. This 
pves the programmer a better chance 
of comprehending his entire pcognsn. 
in a phrase, of icrtrtg the w«d ta.iher 
than ihc liees, 

The franslaloi for a high -level 
language program is called a compiler 
Its tipe eli, iion is Eepresenied diagram- 
maliciUy in Figure I. Cieatly. a 
compiler performs a much must 
complex lask duin an cLiwrriibjrr A 
compiler transtalcs a complete high- 
level limgyagc program io a complete 
machine cude prsignm prim io its 
execution. A program \o uanOaie a 
higli-levc] laiiiguage for execution one 
line ;jc a time is eullcd an interpreter, 
Ahhoujjli the use oF an incerpreler 
increases program execution times, ti 
makei possible in lei active working. 


language can then be automatically 
translated to machine code and run 
by the computer in * way that need 
not concern the higji-tevel Imgiuge 
piogtimmcf at all. Thus, by using 
the slflftd program facility to store a 
translation program, a computer 
appears to be Something H really It 
not. 

These language!; while by no means 
the only onci e are typical of the early 
high-lml tartgujm. The remainder 
of this section it devoted to an account 
and companion of some of their feat’ 
uits. 

The features to be considered ire:> 

I) input tnd output 

Input, in the form ol a value for a 
variable. A, can be obtained by 
the loft owing ijutructioni in 
FORTRAN* BASIC uni Algol, 
respectively: 

READf 1,100) A it ORTRAN) 
IW FORMAT <F 10.2) 

INPUT A (BASIC) 

*: * re*d (Algpl) 

The FORTRAN insliuction reads 
a number from the input devkc 
assigned lo cIivitk! L TJk 300 refers 
to the formal whkh specifies the form 
of the nttmbci and its precise locating, 
on, foi example, a data card if the 
foptn device a a card reader. The 
BASIC instructs* is for interactive 
input from a keyboard and is ob¬ 
viously much easier to ui* r The Algol 
instruction u from Id. Algol and Is 
piohablv unique lo thai Jmpk (Herni¬ 
ation. The one language feature nut 
defined in the Algid ftO upon was 
input/uuipuL so i hat the form of 
Lheie insiructimis is left to Hie 
iUscitlion of ilic language Emp]e> 
rnenter and aluiosl certainty varies 
from ImpkrTKnlaliOfl io irnplemeni- 
ation. Output instructions Irk ihcse 
lan puces ic^inbte input instructions 
-ind illustrations are pveo below. 


H3GH-LTVCL 


machine 

PROGRAM —i 

-1 COMPILER)- 

— cooc 



PROGRAM 


Fig, t. Action of 3 compiler. 


High-level Languages 


it I Contliiiomlt 

The toirtv of die coriilitlonil 
imtnuliom in the niipwtivc 
language* arc lthi*l rated by; 

IF f AST’.S> $ - A + B . . . 

fortran 

IH A =» 2.5 THEN S - A + I) 
... BASIC 

If j > 2.S ikn *; = a t b else 
Algol 


The iniiruction* j]I have the general 
form: 

IF Condi in. xi TKtN conditional 
iniljiKTiOn', bul mill carta (ion* 
During program execution. ilic chiJj- 
tional mti ruction i* executed only 
when the ccndilion it due. The 
FORTRAN itMCnKEiori u clumsy and 
the uie of ihc cine symbol xs j *ep- 
araloi and i decimal poinl ti con- 
fwunt. The BASH' form ii mare 
readable and die inclusion of TI1I-N 
tl Vfl)' Itelpful Hiimpei, (It* AEflul 
tnitnulkm miih. ilic vice' at (lie end 
it much more powerful. 

in) Repetition 

One of the Kicnjlhi of ihe 
computei n (he e*ie *i(h which 
il can pcffofrfi iclionn repcii- 
livrly. Flu (hji region Lanj^iage* 
must COClUltl fraluiei ill si fidl- 
Hate (lie liamilinn of rcpcli- 
don. Hie fociUliea for icpetiljon 
in (he variant language* are 
il l u ltra (ed. hy sJusrs programs to 
print uvi the integeni Irom J 
to 20. There proeraint also 
illutlrale tlic autpui inMniclions. 


DO bO 1 ■ 1,30 


WHITE lfl,l(l!| I 
101 FOMMAt tm 
t>0 CONTINUE Fo.lrqn 


FOH 1 • 

1 TOM 

PRINT 1 


ere xt i 

aMk 

fflF hi * 1 

i \ until 20 da 

b^fY 

f>r«nt H d 7.Q\mf Algal 


The ittorihainl for ivpeiiuun in 
I OR JR AN and BASIC is simMai. 
olih«ii]jJi lius need in FORTRAN tu 
identity the end of Hie loop wiih g 
numbei cart be irksome.. 


fortran the lint of the 
hidi-lcvel languieet, emerging from 
111^1 in t^57, Algol 00 Emnalh 
de lined by % teport dated 1%0. and 
implementation* followed that date. 
These two language* were in tended 
far ickmifk and engineering ippli- 
^jiiLint. BASIC, whiJ; intended 
a* a teaching language (hat would be 
easy to leant and ta use. wit devised 
it Dartmouth Cdileee. ISA, m the 
early 1%0i. Meanwhile, t UIIQL had 
armed! at a high-let el Language foi 
buiineu application*. 

The widespread u« of highdetel 
Unguaget. and, of course, their 
compden, pve me Io tlie Nirtual 
mKMM concept’. Broadly, tint ia 
tiie idea dial a computer tali seem lo 
unJrnund FORTRAN for, indeed, 
any other language) when (he approp- 
nate cmiipder it itaiedi in it* memory 
l^iogiinK written in a Highdevel 
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Jv) Data structum 

Arrays arc almost the only facili¬ 
ties provided fm structuring, d;ila 
in me early Eligible vel scli-ii u tic 
languages Hiese structures are 
well suited for handling vectors 
and mat rices. The instructions in 
die respective language* for res¬ 
erving Storage Spate for a une- 
din it; n si on al array arc:- 

DIMENSION V( 10)(FORTRAN) 

DIM V(10> (BASIC) 

real a tray v [ 1:101 {A'lgol) 


The FORTRAN Lnttttifltiwi reserves 
ten locations for variables named V(|) 
to VflO), while,. in most dialects, the 
BASIC instruction reserves eleven loca¬ 
tions fur V(O) ro Vf]0). The Algol 
ins Hue lion is explicit, 

COBOL, which is intended for use In 
commercial applications, has insl ruc¬ 
tions Of a different appearance from 
those of die scientific Languages. Only 
simple arithmetic facilities ace necessary, 
die major facilities are provided foe 
reading and updating file records and, 
riling lei forms. The language: t* intended 
io trt readable. 1 lie COBOL Lnst ruction 

MOVE X TO v 

is equivalent lo the FORTRAN Instruc¬ 
tion Y = X, while 


ADI) BALANCE TO OLOTOTAL 
GIVING NEWTOTAL is equivalent 
to NHVTOTAL 01.1 > TOTAL + 


BALANCE. COBOL has more sophi¬ 
sticated da i a structures than die 


scientific languages and can sup¬ 
port si rue tu res such as the one 
illustrated in Figure 3. Selection 
of an iiem in such a slructnre is 
achieved by LAST NAME IN- 
NAME IN EMPLOYEE 

Arrays of such structures ean also 
be used* for example 

EMPLOYEE ( 1:25), 

Structured 

Programming 

Tire next si age in language develop¬ 
ment was the emergence ol languages 
lo permit structured progiamming. flic 
need for such language* entered 
because programmers' we re ex pe tie n- 
clng Intense difficulty in the develop- 
menl of long programs. The difficulties 
arose largely because language facilities 
were not available lo permit Lnc manage- 
rieiii of a natural flow of control In 
large programs, so that programmers 
were Jo reed to use clumsy and unsuti- 
able constructs, 

The fundamental concepts of struc¬ 
tured programming follow from ihe 
idea that the Structure of a program 
should re ike I ihe si rue in re of the 
problem solution method. if programs 
can be will ten in Hits way they ate 
au I urn a lie ally readable. Thus there is no 
real need to add comments to a pro¬ 
gram to make Li readable. Mote import- 
antly, programs arc made easier to 


debug because die logical Hew of the 
solution method is preserved directly 
by the program itself, Properly struc¬ 
tured programs art also easier id dev¬ 
elop and test because, as illustrated in 
Figure 4 n they can be divided Into 
modules, each of which hus only one 
entry and exit point, that can be devel¬ 
oped and tested independently. 

The shortcomings of the early 
high-level languages arise from the fact 
ihut they do not provide features to 
make possible the writing of huge,, 
properly structured programs. lire 
languages dial are in ten Jed for si rue- 
lured programming Include PASCAL 
and Algol fiH. PC ■! also has faculties 
for structured programming, jhlmugh 
it was conceived as a general purpose 
language, combining the features of 
both FORTRAN and COBOL while 
showing the influence of Algol 60, 
PASCAL was in ten tied us a leaching 
language that Would dr marts [Talc pro¬ 
gramming as j systematic discipline 
and which could he efficiently imjile* 
menEcd in a compact manner. The hrsl 
opera lions compiler became available 
in 1970. Algol was defined by u 
formal report dated l%h; it is a general 
purpose 1 language developed from and 
updating Algol 60, 

it b rather dlHktiU to properly 
LI Lus E rate St ru< in red p ft fgrarfcii i ling 
without examining long programs. How¬ 
ever, i.lie example* and programs dis¬ 
cussed in she remainder of Oils section 
midii give same flavour to i(. The 
BASIL program fisted as Program 5 
can be saia to be a very bad one! 



V 



in) 



(bj 


Fif, 4, Good (a) and Dad (b) program struclures, 


10 A - 1 

20 e - 2 

3D GOTO 50 
4U PfllhTC 
50 STOP 
CO C * At S 

7p QQTQ4Q _ 

P/o§f»m 3. A ' prog/om. 


A short examination shows that 
ihe same computational process is 
described by Program 4, Program 3 is 
a Spaghetti" program ihat c-nn he 
re duLCif to a linear program as in 
Program 4 S {Imagine holding the 
ends of a piece of spaghetti and pulling 
until it untangles!) 


10 

a i 

TO 

e - 2 

30 

C - A t B 

*0 

print c 

50 

$T0P 


PftiQfam 4. Lmmr program cacffrftfrftr to 

PfQQfpn J, 


Now fc when programming in one 
of the early high -level languages it 
is not always possible ta write a linear 
program to exp ress a [incur solution 
nielnod. Typically, the GOTO con¬ 
struct hot to be used in a manner 
that destroys ihe linearity. (Thi* is 
equivalent to pulling ihe ends of Lire 
spaghetti and rinding Eli at a knot has 
been produced.) 
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present programs fur their sob 
i In PAS( AL ,incl in 


in BASIC, The 


To illustrate now programs in m 
appropriate language can re fleet a 
solution method tetter ihan anodier 
language, we consider iwca problems 
and 
ution 

first problem is: 

Rl-jlI nii:nbor¥ from Jain until ihc 

\ml negative number R encountered. 

Then print oui its position und slop. 

Hie 33 j i lit:lL solution tncdiod h lo 
repeatedly read numbers and coiml 
diem Luniil a negative number is read, 
and (lien to print out the value of the 
counter before i topping. This me i hod 
can be expressed directly In PASCAL 
as in Program 5 . 


A 


J~0 

1 . 

Tl—1 

. rrr 







i. *o 

mpeat read in>: n ■ I ¥ ! un-rtf n <0 

vw* r^jfi Oi 


Propritn 5. P*sc*t p*agr*m ftp pwbXtm t. 


A BASIC pTugram lo du die same 
tiling is given as Program and as a 
liillecoflirivcd. 

Now consider a lecond problem 
whkh concerns die calculation of mil 
fares.- 

Given die full Tare, length of stay 
and age of die passenger; comp me the 
actual tare to be paid. 


o) THE LIST (A. H.C.D) 


Q 


Q 3 - 


Zl 


H 


no 

-•OOZ 


DZI 


EC 


azi 


tt THE LIST U A t B) f (C,Dl t tE l Fn 

Fig P 5. Lists and their repr^seotetions . 


10 t - 0 


2 D INPUTN 


30 1-1*1 


If N<OGOTOtiO 


50 GOTO 20 


GO PRINTI 



6". pmgTMm for prnhiem t, 


Reductions on the full rati fare for 
a journey i rt given according to both 
the tengili of soy and the age uf the 
passenger a^ sIiouti in die foflowinE 
lablcs:- 



Ffcg. 6. The block j world. 


Liwiorh of it ay tduytl 

PlfCGUOl Oft ry || 

t 

B0% 

2 - T4 

30% 

15 or more 

0 


Age Cy^^riJ 

Aniu^i Fins 

unitor 3 

l(H 

3 - 13 

huM duesuMed 

QVWT 14 

diH-duftlnd Inrq- 


A PASCAL program lot tins which 
captures die natural solution method 
is given as Program 7. The variables 
it. al and fare are used to hold the 
values of die full fare, adult fare and 


die fare lo be paid, respectively. It 
is lelL as m exercise i'oi die reader 
to all cn ipi the same thing I n BASIC 
or I-OUTRAN. 


rs&d 

ft 

■p 

lily 

J -T° i 

it 1 1 ElV 


• i 

fAm 

*if# if 144V 

uf!" Q.5MI 

Oftilttfi 1; - Q.7'11 

wffw ill * II 

it 49* 


O 

rfl-wr larfi 

if ign 

0 

*Cl< rftpn lam: - 't}.& - D'f 
itffi* fa»re al 

vwiieln |fmb' 





Pwfr»m ? Paitai program for ptotifofrt ?. 
P/| rh* tnuftipNcaticn tyrtrbutj 


Special Purpose 
Languages 

All the languages mentioned lo lliis 
point are intended for either scientific 
or centimei cial applica tiuii. I Iqwcvcr, 
other languages have been developed 
fot particular special purposes. These 
include languages deigned for mani¬ 
pulating particular da 13 £tructure& h most 

notably fot manipulating viruses and 
for processing lists. Snobol is the 
major language designed principally foi 
string manipulation, ti lias facilities 
lilac include pal tern matching and 
pattern replacement. A typical SnuboE 
instruction is 

SIR "ED" :S (FOUND) 

The effect of this injunction is lo 
scan tin- string named STR for the 
pattern Ifl> and" if the search is success- 
ful to jump to die instruction labelled 
FOUND. The original siring manipu¬ 
lation language is USP. A typical 
LI SI 1 instruction is 

( (EQ (CAR L.ATJ A) (CDR LAT) ) 

The applications of siring manipu¬ 
lation and Iasi processing Include ling¬ 
uistic analysis, compiler writing, com¬ 
puter assisted instruction and artificial 
intelligence. 

Two examples may show. In a 
limited wuy K how Hsi processing can 
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be used, bug first cJil- meaning. pf a 
I is! must be explained, 

A list of (he four elements A„ B, 
C and 0 can be represented by (A, 
li. C. D) ami the way in wIiLch it Ls 
stored is represented in Figure Si, The 
figure shows, glial each element of (he 
Hit Is stored with a pointer to the 
next clement, and this ls die way that 
the elements of □ list arc linked, A 
more complex List is rep resented in 
Figure Sb. The first example Is drawn 
from a system developed by Terry 
Wlnograd for the machine compre¬ 
hension of natural language, 

The system manipulates a repre- 
sentidon of a *et of coloured blocks, 
such as the one illustrated In Figure 
6, The system can itridetsland and 
obey instruelions expressed In natural 
language such as '"put the small red 
block 'on the large green block - ", We 
consider only how the machine can 
determine wha< is meant by “(lie small 
ted block". (Jiveti i list" of all the 
blocks, (A, B, C, Dh a list of the red 
blocks, (A, F), a list of llie iumi blocks, 
i'll, D), a list of the small blocks, (A, 
Bb and a list of the large blocks. (C< 
D), then the small red block must 
be a block that ii in both tire list of 
mid I blocks mid the list of red blocks. 
Thus, the small red block is block A. 

L| b worth noting dial ope rations 
m sets are being implemented by using 
lists, for if the list of blocks is regariled 
as a description of a set. the lull stf 
blocks with il particular property are 
subsets and the problem of determining 
what ts meant by the small red hlcset 
becomes that of finding the intersection 
of two suhscu. 

Hie next example illuslrates how 
lists and list processing, can be of value 
in enabling a robot to- automatically 
determine the actions necessary fur it 
to achieve ;l specified objective, ( on 
aider a robot Ln tire rather simple situa¬ 
tion illustrated in Figure 7 which is 
set the task of filling the bucket. The 
situation in the diagram can he rep¬ 
resented by a list (known as the world 
list) thus:- 

f {ROBOT, IN. ROOM 1) (TAP. IN, 
ROOM 2 ) (BUCKET, IN, ROOM I) 
(BUCKET, EMPTY) i 

The situation on successful comp- 
Iptlon of lire task is represented by 
elds world list; 

y ROBOT IN, ROOM 2 ) (TAP. IN, 
OM 2) (BUCKET, IN, ROOM 2) 
(BUCKET, FULL) ) 

Now, each action dial die niboi 
can rake alters die situation in some 
way and tin be represented by a cor- 
responding change m die world list. 
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Fig>, B. Language tree. 


To achieve its talk, lire robol must 
determine art appropriate sequence 
of actions. This can be done by deter¬ 
mining 3 valid sequence of changes to 
the initial world List which alters it 
lo the world list representing die 
situation on completion of the task. 

Impact on Personal 
Computing 

figure- 8 shows, in the form of a 
tree, tire lines of development con¬ 
necting the languages mentioned in 
this article. With tegprd to the lan¬ 
guages dial have made an impact 
on personal computing, assembly codes 
ate not really in the running, since 
an assembly code is specific to ji par¬ 
ticular inicro-proc^ssoT making It diifl- 
cull fyt one to achieve any general 
impact- The language that hax made 
the nearest impact to date is BASIC h 
and chc most likely langur to achieve 
general acceptance in tire near future 
B PASCAL. 

It h Interesting that both were 
designed m teaching languages. Their 


IrES P 


gene re 1 acceptance probably sic ms from 
die fact dial their principal aims fig 
die requirements ol personal com¬ 
puting almost perfectly. In particular, 
BASIC Is easy to lean and PASCAL 
Is structured and capable of compact 
implementation. For both languages, 
interpreters seem lo be more suitable 
than compilers for personal computing 
because the ability to interact with a 
program see ms, in general, to br more 
desirable than attaining tire shortest 
possible times for program execution. 

As for the future, the possibility 
of natural language input, at least in 
a restricted form, has been touched 
on. Since a speech recognition unit 
is currently available for the TRSftQ, 
perhaps programming will icon bo 
possible by addressing tire computer 
in almost ordinary English, 
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PROGRAMS 


Stnmitting programs to A PC 


Uitving wrUTen mi Ui aroilgjily tested 
your original program (nc it m 
Application., g*nie P or useful subroutine) 
send it to els along with a suitable 
explanation. In order of preference 
would like youi pmgjams submitted as 
a dear, dark listing on plain piper; on 
cassette Of disc; clearly; accurately 


lyped; or fr dearly, accurately 
handwritten. 

Wc pay the sender of any listing 
published at least S20. and often muL-h 
more, ■depending on the size and quality 
of the contribution. If the program U 
con large or complex for the ^Troyanis" 
sec cion we will sometimes publish ii as ^ 


feature in the magazine. 

For Lhe sake of balance, how about 
sotne of the owners of less popular 
machines pitching in as wsU? Post your 
submissions to A PC ProErami, PO box 
US, CAdtortp Victoria, J053, We loo k 
forward to hearing I roan you. 


Efficient character storage 


tn eomputinft it ■* very often desirable 
to pack, as many characters as pouiblf 
into M givria arm of memory 

The usual method of holding text is 
to encode the text into S bit ASCII uni 
storp onr 1 character per byte. Thus there 
arc 2hW posable different ASCII codes 
that can be stored in arty particular 
Byte. 

Very often however the only 
characters of interest are A to Z. 0 to # 
sp&ce and perhaps a couple of 
punctuation marks. 

U so happens that if we take a set of 
40 characters we ran encode them in 
such a way that three character^. can be 
scored in IG bits (2 bytes j. thus 
increasing the storage capacity of a 
given ami of memory by 30%, 

We do Ihii by treating the three 
characters as if they were digits of a 
number to the base >10. 

Suppose a-l,h-2 T c«3 
Then ABC - 3*40x40+2*40+1 - 4381 
The number 4881 could be stored in a 
18 bit word.. 

The maximum value would be 

39x40x40+38x40+39 - 63999. 

This is less than 65&35 (the maxi mum 
16 bit number). 

The two subroutines presented here 
arc written In Z80 assembler code 
although the principles outlined can 
he applied to any machine. 

Thu ENCODE subroutine takes a 
three byte ASCII string whose address 
is in the BC register pair and mlurun the 
encoded RADIX-40 charsetens in the 
HL register pair. 

The DECODE subroutine takes the 
three RADIX 40 characters m the HL 
regbter pair and returns a three byte 
ASCII string starting at the address 
contained Ln BC. 

Slow it works 

The ENCODE subroutine first clears 
the HL register p£ir then calls the 
subroutine FIND which locate* the 
character pointed to by BC and 
returns Ri number from Hie end of the 
TABLE In rejujlcr A, HC is then 
incremented to point to the next 
character. 

DE is loaded with 1600 M0x4Gi and 
the subroutine MULT is then called. 
This subroutine multipLira the contents 
of register A and adds the result to 
register pair HL. 

The process is repeated for the other 
Iwo characters with DE set to 40 then 

). 

The three character haw now been 
encoded. 
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OEXHJ 

21 noun 

tS06D 

Ef«Xlf3E 

E.D 

HI.. n tCLCA^ ML 



<1003 

CUIFOH 

DOTH 


CALL 

FEE-ID s 1 ST CHARACTER 1 



OIK16 

1 MEJO0 

Offll) 


I.P 

DEM 600 *40*40 



DDnO 

C4i5Hcs4j> 

IKWS 


call 

,f iiLT i nr- a 


* 

GW3C 

CLMFSMl 

EtlSHl 


CA| 1 

FIRO : 2Nil C3IARACTfu 



EJLM3F 

E E2HEKI- 

□ i 1 n 


l.n 

ElE % 4 n 


• 

(ID 12 

CD2F0D 

0120 


CALL 

“LILT 



0DI5 

COIF CIO 

riBO 


CALL 

FIND : 2 PD CSIARACTRR 


• 

tiUlB 

r i m nci 

DMO 


3D 

E> r „ 3 



doi n 

CD2F13D 

0150 


CALI. 

f'ULT 



HUME 

CT 

[j 1 60 
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nlfto 

F 1 IJE1 

LO 

A f cmi :DET CIARACTFR 


■# 
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EMC 

HC tPOINT TO NEXT 



f)[Ql 

Cb 

tS2tlCl 


PUSH 

nc ssAvr 


• 

DQM 

Eb 

02 rn 


PUSH 

ML S on STACK 



O U23 

[112800 
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LD 

PC,4:1 STABLE LENGTH 


• 

t>U26 

23 &FOD 

023 n 


LD 

hl,table 



<!U2* 

EUF11 

024 El 


evik 

sFIND CHARACTER 


* 

(UJ2B 

lo 

02 W 


LD 

A,fT 1GFT NU'HsrR 



mzc 

El 

03A-n 


POI* 

HL 


* 

(1D2D 

Cl 

Es?7n 


pop 

ftC 



UP2Tz 

» 

own 


BET 



a 



0200 

+ 




w 

[3D2F 

A I 

»3oo 

4UT.T 

AND 

A a SET CONDITION 
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Uf»U 

EH 

0M0 


BfT 

7 : FmSPE IF 0 



UU3 1 

19 

0330 


ADD 

1IL t DE 


• 

■ • i; 

3D 

0340 


DEC 

A 01EC CD-JNT 



ODJ3 

i e=iFA 

0350 


JR 

"til r :R0UN1] WE Go 
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1OTO 

I PC points: 

TD RESULT BUFFER 
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0DJ5 

1 1 *006 

0400 

DECODE 

LD 

DEMdClD |4f)*4El 



CM i:tn 

COdariD 

E>4 1 0 


CA LL 

TP^ra^ tIST CHARACTER 


■ 

EPDJB 

] IpA(W) 

0480 


1 l: 

DE,4 0 



UU3C 

CJANflO 

E>rt3fS 


CAL t. 

TRANS 12ND 


4 

c: -s i 

E HUIll) 

E)44fS 


LD 

DE,I 




QMflnU 

0450 


CALL 

TRANS ?JRD 


a 

(KDfl; 

CO 

0460 


BET 

s F IRISH 





0470 








04Bfl 
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(KM ft 

AF 

0400 
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XOtt 

A iCLff A 
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tRANSI 
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c noNn ijuw ef overflow 
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0540 

DONE 
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’l. + DC i BEDOV Ell VALUE 



! 00b l 

Eb 

[]5bO 


PUSH 

ML 
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zimTcm 

11560 


LD 

HE B 7 ABEND tFNIl OF TA HLH 



OD c jb 

SF 

(157f) 


LD 

l,A lOBT A IN OE 
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lufH) 

DtfAO 


I.D 

D t O 



husr 


0500 


SRC 

PEI lOET ADDRESS 


* 

UD5A 

7L 

0600 


LD 

A, IllUt GET CHARACTER 



CKUSlk 

112 

OAI11 


LD 

c f?C3 . A ; store 


4 

E]BbC 

OJ 

0520 


3 NC 

RC 3 Pf> E RT in NEXT POSITION 
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SE 

0530 
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The DECODE iubnautlru? performs 
the Lnvcise operation to ENCODE-. 

The register pair DE is first loaded 
WIth 1-&TO then the subroutine TRAN’S 
is called. This subroutine performs an 
integer division of IIL by DE lea rim: the 
result in register A and the remainder In 
TIL. It then locfctti the relevant 
character In the TABLE and transfers it 
to Ihe location pointed at by BC and 
finally Increments BC. The whole 
process is repeated with DE set to 40 
then 1. 
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lie writes: “The following program is 
writlcn in Level II BASIL and will fit 
comfortably into 4K of memory If (he 
REM statements ace removed. 

The game involves alien craft 
bombarding the surface of a planet; and 
in TcuUation, the home base launching 
missiles as the three rows pf aliens move 
across (he screen. The base is protected 
by 4 series of banters. However, these 
are slowly eroded during the attack by 
the alien missilcs- 

M the aliens move closer to I he 
planes surface, so their missiles become 
more difficult to evade. (Hint; try to 


Challenge from Space 

by Peter Dillon. 

destroy the Lowcsi row of aliens first), 

Tliice controls arc provided For 
movement of (he base' key 4 and key b 
move it to (he left and right respect 
ivdy, and key 5 halts any movement 
and simultaneously launches a missile. 
Any number of missiles nay be fired 
a gam st (lie aliens, allhou^i limits lions 
could easily be placed on tills by imrt> 
ducing a missile counter into line 240 
which |?ves a value of I to the variable 
M, indicating that 4 missile is in flight. 
Ultra are five home bares, although 

19 


Thtct are five home bares, 
again, this can be altered. Line 410 
increases the value of the variable B by 


l each lime a b4se is dcslroyed and 
checks to see If B equals five, 

E suggesl you increase the amount of 
string space cleared in Line 20 to at least 
15 DO by its if you have a I6K machine 
gs this results in faster execution of die 
subroutine to remove aliens, 

There is a short delay immetliacclv 
after you type RUN during which 
strings for barriers, aJiens. missiles etc. 
are defined. At the end of die game, 
pressing the letter B will re-run the 
program." 
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10 REM CHALLENGE FROM SPACE 

£0 CLS:CLEAfiS00:DEFSTR AsDEFINT Dp N,P, Xi PC*153EB : PG=92&tHM*?8l:»R=3 

50 PR ! NTCH P* i 23 ? i P RI NT 51270, '■ CHAL LEMGE FROM " ; ; P RINT S5 34, '■ S PACE " 1 

40 REM DEFINES DUNS. MISSILES AND DESTRUCTION CHARACTERS 

S0 BD*=CHR*< 1S1 ) J AM=CHP*191 ) EflG 3 " ''+CHRt ■ IS4 S+CHR* ( 1S1 >»CHR* ( ISO ) +“ ":AN=CHR*f 

92 )J FOR*i m\ T07fAD = AD+CHF* < 1 53> sNEXT 

60 REM DEFINES CHALLENGERS 

70 FORX1-ITG3IF0RX2-1TOSfOrX1 , K2 1 -CHR*<4321+CHR*>1723+CHfi*HlSEl < 1E4) ! NEXTX2 
■ 1 

E0 FORX |e|T03:FCRX2-=lT0StAc Xl, 03±=pi XI, B >+" "-*At XI, X2') + “ "iNEXTX2. XI 

30 REH DEFINES LANDSCAPE 

100 FORX 1*=IT0E3 : AL=AL+CHR* i RnD ( &21 +123) : NEXT 

110 REM DEFTNES RND OBSTACLES 

120 FOfiXl*lTD2:FORX2-0TO59 STEP!G 

130 FQRX3=0TQ4t AEt' XI )=ABi XI1+CNR* < RND<6 " > + 12 £> : NEXTX3 

140 ABCXn«A&<U> + " * sNEXTX2 p X1 

150 REM DRAWS LANDSCAPE AND OBSTACLES 

1EG CLSsPRI NT5I71s,Bp Afcn 1 > ; ipftlNT3©32tAB<2> T : PR INTAKE.®, Al? 

170 PRINT-336., "STRENGTH OF ALIEN FORCE 15“ 1 

I SB REM 

190 REM ACTIVE PART OF PROGRAM BEGINS HERE 

200 REM 

210 FQ R PI = 25ST0eSapTe P 2 s FO R XS =: TQ3 

220 ft* INKE Y*: IF A(>““ THEN 3-2* <V«_<A)-5) 

230 IF ft < > “ 5 - THEN IF H-l THEN25B ELSE270 

£40 PRINTolPh. H 11 s : PH“PQ~ ! 25 : M* H PR 1 NT3PM. AM; :G0TO27O 

250 IFPM<PITHENM=e:PR:NT3PM. " 'TELSEPM=PM-E4 i IFFEEK <PM+PC>(>32 OR PEEKiPH+PC+64 
1*92 THEN M=0: G05UB33® ELSEPRINTBPM,AMI 

3E0 PRINT3PM+&4, 11 “t 

270 IFM O 1 THEN PNs=&4^INTtPI/E4)-HK+PG:N=l :Dn=< PG-PN i /32:PRINTaPN-DM,AN? : PRINTSP 

N, AN ?; PRINTaPN+DMbANtiG0TC29E 

2E0 P R1 NT 3 PN-Dtt. 11 11 1 J PR I NT 3P N, 11 11 i iPRIN T3 PN * DM, “ “ ? : PN^ Pn+64 : 1FPN < 757TME NPRI NT 3P 
N-DM, AN; TPRIhiTSPN, AN ; : PRINT3P««-DM. AN? ELSE IFPNJ 3950RFEEK < PN-OS+PC 1 0 32QR PEEMPN 
+PC MJ 32QRPEEKtPN+DM*PC M)32TMENGOSUB400ELSEPRI^T3P«-DM , AN t:PRINT0PN, Rn;: 
PRINT3PN+DM, AN? 

290 PG=PG+S!IF PC (BSE OR PG>954 THENPB-PG-S ELSEPRINTfiFG, AG ? 

300 FRlNT3Pl+E4*tXS-n . A' X£. 0 i ! 

310 NEXTX6.PI 

320 REM SUBROUTINE TO REMOVE INVADERS 

330 IFPEEK(Pf1+PC)*92 OR PEEK<PIT+PC+&4 f=92 THEN M=0 : N=0 : PR J NtaPN. “ “ ( : PR INTSPN-DM 
... “ “1 : RETURN 

340 PRlNTaPM-2.ADi;RA-lNTf (Pr-Pl)/e4J+: IPA-INT? c°M-(RP-t 'KS4-PI i/U)*|IIFRP>3 TH 
EN570 ELSEA? RA| PA>»" " :NI1+1 ! PR ?. Nl360, 13-NI t :; F NI '15 THEN3B® 

35® A(fl«,0'*“ “+A? RA ( 1)+“ “+A? HA. 21+” ''*A« RAt 3)+ ,k l, +ATRft. 4>+“ 

"+A( RA< S> + " 11 

3E0 IF A i NR, 0 3 "STRING* ? 55, 11 ” 3 THEN HM=HM*£4 ! NR=NR-i 

370 PRINT3PM—2, H “i: RETURN 

380 CLS i PRINTCHfl*C23>fPRINTS324. "INVASION FORCE DESTaOTED'* 11PRINT345&, "VQU ARE V 
ICTORIOUS !!! -1 J GGTO440 

390 REM ROUTINE TO CHECK IF BASE MAE BEEN DESTROYED 

400 IF< PW -PG+2ANDPN<P0*31 DR ? Px- DM) *PG+2ANDPN-&ruPG+S) OR > PBI*DM> *PC+2ANPPN*0M 
iPG*31 T HENPRI NTapD- l ■ AD ! ! G0TD4 ! 0 EL SEN* 0: PP1 \'T 2 Pm Dm , BDt: : PR INT^Pm, BDH : PR 1NT3 
PN+Dm.bd*? : PR1NTSPN- Dm, '■ "n PRI NTSPn, 11 ; sPRlKtSPN^fiM. '■ “ s ; -RETURN 

410 N-0; PRI NT5PD - 1 ► ' " 1 ;B"B+11 PfljNtaEG, B t HFB*1 THENPRINT-BiASE HAS BEEN D 

ESTRDYED. . . FOUR REMAIN FUNCTIONS'., ■tS.SE ! ^B <5 TnENPR NT "BASES HAVE BEEN DESTROY 

ED. * i ELSE430 

420 FCRXl=lTOB00;N£XTtPR;N?iiE&, STRING* i ... : F“URN 

430 CLBlPPINTCHR*! 23J :PRIIttT3260i “TNVAE'ON CGMPLETE' 1 ; i PRINTB390, “ALL DEFENCE BASE 

S DESTROYED, " 1 

440 ZZ*-IN«,EY*: .F224."*" TriENl'0 El.£E440 
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J-Vd-U 1 


Fox and Hounds for TRSSO 


This program ^rwratn a very nice 
draught hoard, upon which arc placed 
four hounds and one fox. The object 
ii Lo comer Ehe fox. Full inslnafLions 


L. J r Aston 

are contained in (he listing. It Lh fairly 
easy In corner the Los with Tour hounds, 

difficult with three An. 

sihlc with two. The p 


of memory and runs on a TRSW level 
IJ. 


„ L think, impos* 
gram requires EiK 
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Kevin Jernes (13) Jias, with the dd of 
liis father, produced j Tank llui.de 
limitation for the I s l-I lie (dlls us that 
il uill work in a -IK PI T if-ill ihc RkMs 
an. 1 remove J and it will work in both 
lit* ami old ROM PI;’IS. The game 
takes place acrow a minefield, with the 


PETsand tanks 

additional hazard of wills lo negotiate. 
Hi* game b for [wr players, each 
equips J with a tank, arid Mu- firs! to 
Ski ore ten points wim. A point is scored 
by hitting yarn opponent's lank with a 
miuilc.Eacn player has 9 controls 
arranged in a J hy 3 square, Though the 


ame was written for j VliT it should he 
airly City In adapt. The l a E:T P s 
instruction VUK\, J276^+40*Y+X.Z is 
equivalent to PLOT X,Y k Z on other 
machincy. 
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BELLS & WHISTLES 


String routines 

by Michael Parr 

Thptie routines Were designed La run un 
m Ailiir system but are intended fur 
any Microsoft, type system eg Tamely. 
fbjt iRCr 
String E.'hanting 

A common upend tun when working 
with chocEcr string* is u> change 
part of & string, leaving the rest lanml- 
tered. For example, la change 
■ k COMFUTOR iP 1.. ^COMPUTE IT iln- 

opiL>rilion cm\ far *prdfled its rejaJnc- 
mg "TO" by "TE". If we were irnpre 
cise. ind just altered “(>" ly J "F" then 
lhe result WuuJd bu "CEMFUTEIt”. 

Sonic version* of BASIC have a niare- 
meni of t he form: 

CHANGE FJfTGTS IN LS 

which 4iNLiMiiaCat r silly docs the repin ing. 
One may write 

IQ W "CUMPUTOIT 
20 CHANGE "TO" TO It" IN L$ 

30 PRINT 1$ 

where COMPUTER ts printed. 

This is fine. but the commonly available 
Mlcrr>sufl BASIC dues nul liscLude such 
a statement. However, du not despair. 
Fig 1 gives the listing of an equivalent 
subroutine. The calling sequence must 
set fa# to the Hiring lo be changed, Vi 
to the st-fiion of \Jt in Ih- changed, and 
IS lo the new version of f# As an 
example, the above operation as |ht- 
formed by: 

ifa U- "CGMPUTOir 
20 FS- "TO* ; TS - "TK" 

30 COSUB 1200 
40 PRINT LS 

Note. 

a. It is nusbibU 1 to delete cliaracicrh by 
setting L S to a /ero Length vUiilg. thus: 
20 FS - TS- 1 “ i GOS I B 1200 
would remote mx-rv letter 44 A 1 ’ from 
LS. 

h. If FS is not found in L#. tlae subrou¬ 
tine din-s iml vhange LS- However, an 
error I nay result if an alLortipt ts mailc 
to extend I.S beyond Mil- maximum 
possible length i usually 255). 

The subroutine hois u variety of usci: 
a. I in 1 addition of some ten lines results 
tat it simple file editor i fig 2i, which has 
proved Uitfftd in iinverting programs 
written Tor different fcSASJC systems, 
which may u.m- for example "instead 
0fT iiaid mav Ifewd an argil muni for 
HNDJ.v. It Nihil 


fa. A word processing system requires 
the facility to alter all occurence* of 
a word to a different word. By the 
inclusion of spat:*** in Fi. one t an en¬ 
sure I hat complete words ;ire elected 
for .literalion, as opposed In purl* of a 
word. 

c, The mu Line ha* been used as the 
hE-art of a simple macm procissor, 
taking up some HO Jinn* of BASIC. 

An INSTR Hnutine 

F FUrt tided Fat users WJ|] have realised 
l hid. Llmugli their BASIC Ifehuludes 
LEFTS. It EG I ITS. and MIDf, the 
INSIH fu net ion [which lucuLu* the 


position of a MJbslrirtg within a -dringj 
is mis.smg. Fortunately fi^ 3 lists a sub- 
ruutifefee which exactly simulates the 
Altakr EltfSTR function. It ha* berm 
jnLonlionalEy written in “*1111011-” BASIC . 1 
ie aid iiiiplcim-iii.ii 1 mi uri a range of 
systems 

Fhe routine takes F as the starling 
position of the search. :irirt examines 
LS fur an occurrence of V$. FLe pusi- 
lion is set in FB, and as xero if Vi is 
not found. 

To produce* the effect of: 

l2:iiJFd INSTBil . LS, ESI 

use: 

12m GUSI B 2tm 
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TRS 80 Disable 

by L>tivitl Eylfls, 

Fur ihosc of you wbp I 10 I 1 J your 
pro^r winning itbiliijcj. in high esteem, 

■Ills short murine should relieve ionic uJ 
your concern when 1c ruling eagfc tie*. 

Eli IneorporJtion into programs 
prevent iheir listing, savins on l ape ami 


breaking of' program exe^uiion (by t« have been disabled. bul can be 
either the 'BKLAK’ oi (slriti) key). accessed hv.ivpmir LIST (ihifO l- anj 
However, rliese comimints are still (shift) B. Lmlartuiniiety (shift) i!-' k Eusl 
available i t you know the curie. If the row■ ine ii loaJed Tram cassette 

the routine '-hopM he keyed in. nm, (etlher by ilself or us a part of a 
anJ sraveil on lapc,,. 'll woit’i vice!", I programh~ no listing is possible, even 
hear you say. Try CSAVI; "X"{shlflj€. using LIST (shift) L. ft. uUlize I he 
Snnihnly LIST, 'BKLAK’ and (slilft) codes, the murine must first be run. 
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Next Month 

COMPUTE R GAMES 

"And Then There Were Two”. David Levy 
guides the programmer through the diffic¬ 
ulties of adding a second player to a game. 

UENCMTEST 

Next month the Domenico System Three 
will be put through its paces by Sue Eisenbach 
another thorough dissection, 

SVSTI ms 

The lite Wood of most businesses is their 
cash flow. In fact many small businesses go 
bankrupt because they lind it impossible to 
jcl their customer. particularly the large 
one* to pay their accounts on time. Not 
surprisingly we have chosen the Sales Ledger 
as the first subject to be covered in out 
regular business software feature. 

EDUCATION REPORT 
We continue our look at micros and the 
education system with an article by John 
Skelton. 



Till COMPEL T!i PASCAL 
Hie fundamentals are considered in Part 2 
of our special series. 

BUSINESS COMPUTING II 
Tire conclusion of our overview examining 
the role of micros in the business environ¬ 
ment, Mailing lists, customised software and 
possible pitfalls in purchasing software 
packages are discussed. 

FASTER MORE EFFICIENT PROGRAMS 
Save time, memory and effort . . . the secrets 
are revealed. 

PSYCHIC PERCEPTION HR DECEPTION 
ESP - the ultimate interface? Next month's 
cover story. 

BUZZWORDS 

Another mouthful of'computer jargon 

PI US REGULAR FEATURES; 

Newsprint, Computer Answer*, In Store. 
Leisure Lines. Programs, Interrupt. 
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Cottage Computers .. . 

Dick Smith Electronics Pty Ltd. 

Edible Electronics... . 

Home Computer Show ... 

Informative Systems.... 

Logic Shop Pty Ltd....,. 

Looky Video, .. ........ . 

Melbourne's Byte Shop.. 

Microprocessor Applications. . 

MS Microsoftware.. 
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$2995 


At lp*i y*ur TRS-SO* -can ruo Piical '0*1 
Tlw Cftup^Yutn "tiny"' Postal is fully 
►mpiom*nra<J fof Level IR THSgD*. 1GK ind 
up. You nn longer nepd tg tw IB-It OUT of the- 
growing-grgiyip q| Patcil ui«ri J RofttaiHe People'* 
Piicy gives you flvrrylhi.ng you n*0d 10 rtflEB 
tl'UElUWd PatCdl progr urn a 
*tinv P4KAI compiler * cQrnple-E* EuhI c-rii'or 
<dr Vifi ti ng yogi prc^^ * uomp In Ea tiny 

PaicbI moni'Or * iwmpl# PeiCBF program S 
*tf»rifnjnujl tTftS40Cprtipuiing \yyur 1 4fr 
Fe-gpV* P*K*I i? both g P Ovrt • i ui, iiiuciurtd 
language and "CPU expeditor'" P*ap!*'i 
Pg.-K5l prgqrgm* EUtCUt* 41 least Ptmr UmiM 


IjIRBr th*n G*f*c, #nd dtflO eiflhl-llrnti. 
ritwrl Special fimttigni open up H*fl €& ro- 
fj'occ! grephie capability c>p TRS-RO 1 You 
now hjpve the m4»ni co writ* EhOM« HuzUrflg, 
high-speed ij'uphrt program? 
Eh ui are gn.-ni for games, pio'Eino, rorclftto, 
etc. 

For iftft i^riCHii curiApg Uirut, ihdt iwo ol 

PqOfihj'* Pnsca ■ M I'ip* til gprtltliii I l#rggr 
Compiler *nd complQ tO tOtrrc^ lO Eh* compiler, 

wr«iEtn in Ps*c4! TTiH mfl*n* you can re- 
compile lh« compile: r p making cha*igo5. 
adding Itoturfl*. etc. (but ttlil will tuku at 

R^b' 36K RAM and a folkt knpwtedg* oP 

programming!. 

MS MICROSOFTWARE 


Wi|h the ggmpl*|» Pgopl*'i PkcbP operrting 
iyiESm. VOu tpn love and Igad doth sourer 
IPmcbIJ progrenu J and compFlrd program*, 
tg gr frgvn cajsntlc tgpg. Thij means thu 
one* you hay* as- bugged a program, you run 
mvg the P-eodr (compiiud program! and 
IftercHtEir, EO ruh thu program, yg%i nwd 
only load th* fuiur fuT P<o^a 
+H*r* ii* pjrtiil i-it gP P-aopHTi P*k*I teatum* 
rccuiii vc procedure function* * Pgr [rggp) 
+ £&& If/[hflri i'b lit « on«-d F n%BiH>i04fll irriyi 

• Hfitt *ri#doonHint * rApcaE^mulEroGp) 
« r, pB*k & pukP'iplOE (graphic* lur TRS B0 P J, 


Please sand mail order to KG. Box 119, Essendon, Victoria, 3040. 
$29:95 includes postage within Australia 


■ trad* Mark g-f Tandy Corpgi.ilIon 



The Challenger 4 

Whichever way you look at it, no other computer 
offers so much for so little,and in colour! 


f uH 53 key. keybpa rcl wti ich i r 
polled mndp can I'ocognpse 
up to 6 Sirnultanpr.iiSily 
depressed keys 


insMjfi raol time crock timj 
countdown lim^r 24K 
memory 6502A processor 



Minifloppy ■ two centre 
added 


RF shielded alum im ijm case 
With 2 step baked on enamel 
fmtsh 


Solid died v- Jilriut Sides 


Conirgt imp interfaces, 
par a Hoi i mps for home 
5ec(Jf-Ey. accessory BUS 
parallel < 0 hrtL-s dr Olhe- 

ttl signals 


i 




Joystick soCkels - add" Colour adjustment Video Display£4 - 32 Sound 0input* 


realism So gardes 


programmable ton* 
generators flbit 
C om pa n ding dig rial 10 
analog convertors 


RF output (or coniidl oi 
AC appliances 


Printer RS 232 interlace 


Numeric key pad slols 


Cassette soefcess 


Voud shave to go a long way to 
gei betser value in a computer it 
has execution speed I hat really 
separates the computers from the 
toys. We think the Challenger 4 is 
way ahead of anylhmg you've seen 
so far, for a wide var iety ol uses 
including business, personal, 
educational and games, as well as 
a real-I ime operatm g system word 
processor and a data base 
management system 

The Chaitenger 4 has a 2 Mh? 
6502 processor, and if I hat's nol fast 
enough we can supply theGToption 
wilh Ihe 6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second 

TCG Ohio Scientific Pty. Ltd. 


A real time clock and count 
down timer, a 64 * 3 2 display in 16 
colours, including BK memory in the 
cassette version.24K for the 
minifloppy. ABUS structure a IIqw$ 
easy plug in of extra memory or 
many more OHIO boards. The BUS 
means modularity ft you bought 
your vintage C2-4 m 197? we can 
change the boards at a much tower 
cost ihan a new computer 

For me best surprise of ail a&k 
our opposition if they can provide 
all Ihese facilities When they can t 
ask usi 


Special offer with Ibis 
advertisement only — bring il 
along with you when you visit your 
deafer and obtain $20 discount of) 
your CHALLENGER 4 purchase. 



TOMQRRWS TECHNOLOGY TODAY 



31 Hurra Street Crows Nest. N S W 2065 Phone: (02) 439-6477 
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